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CRUSTACEA. -

INTRODUCTORY REMARKS.

TaE collections of Crustacea, which are the subject of the following
Report, were made by the Exploring Expedition at all the various
points visited in the course of the cruise, and through all the
oceans traversed. The principal coasts which have contributed to
the department are as follows:

1. Madeira, 12. Society Islands,

2. Cape Verde, 13. Samoan or Navigator Islands,
3. Rio Janeiro, 14. Tongatabu,

4. Rio Negro, Northern Patagonia, 15. Feejee Islands,

5. Nassan Bay, Tierra del Fuego, 16. New Zealand,

6. Valparaiso, Chili, 17. New South Wales,

7. Callao, Peru, 18. Kingsmill Islands,

8. San Francisco, California, 19. Wakes Island,

9. Coast of Oregon, 20. The Phillippines, Sooloo Sea, Singa-
10. Sandwich Islands, pore, and Cape Town.
11. Paumotu Islands, Pacific,

Our stay at these different places varied from twenty-four hours to
four months; and the extent of the collections they afforded is conse-
quently as various as the time allowed for exploration. The waters
of the Atlantic, Pacific, Antarctic, and Indian Oceans also added
largely to the number of occanic species.

The scientific world naturally demands results correspondent with

the opportunities for investigation. As bearing on this point, the
1



2 CRUSTACEA.

author deems it incumbent to state that the Crustacea constituted one
out of three extensive departments under his charge, Geology and
Zoophytes,—reports on which subjects are already published,—having
occupied a large share of his time and labours. Moreover, the unfor-
tunate wreck of the Peacock on the Columbia bar sacrificed all the
collections made through two seasons in the South Pacific, ranging
over the ocean from the Paumotus to the Navigator Islands and also
to the Kingsmill Group, and only a few dried Crustacea, not included
in the packages lost, answer to a detailed catalogue numbering more
than a thousand specimens. y

Besides this misfortune, another befell the collections after reaching
the country, before the return of the Expedition. A large part of the
packages were unfortunately opened, and the specimens prepared, by
drying, for exhibition. By this means, the references to the catalogues
were to some extent lost, and many specimens were badly injured.
Some were rendered wholly unfit for description, especially those of
small size, which, without regard to their delicacy of structure, were
taken from the bottles containing them and dried, and sometimes
transfixed with pins, to the obliteration of many of their characters.
Moreover, the larger species were rendered by this process unfit for
dissection.

Notwithstanding these occurrences, the number of new species
described in the following pages exceeds five hundred, although in
many of those collected we have been anticipated by foreign inves-
tigators, owing to the delay in our publications.

The species embraced belong to every branch of the department of
Crustacea, including the minute Entomostraca as well as the higher
grades. The subject of classification has therefore come necessarily
under consideration. We have also been led for the same reason
to a study of the homologies of Crustacea, and have endeavoured to
present the parallel relations of species in all the prominent groups.



I. ON - THE CLASSIFICATION OF CRUSTACEA.

TrE following observations on the classification of Crustacea relate
only to the grander divisions of this class of animals. The various
subdivisions and their distinctions come under consideration in the
succeeding descriptive part of the work, in connexion with the
detailed descriptions of the several groups. '

In presenting our remarks on this subject, we offer first a few ob-
servations on the limits of the department of Crustacea, and a brief
review of the distinctive characters of the class.

I. LIMITS OF THE DEPARTMENT OF CRUSTACEA, AND DISTINCTIVE
CHARACTERS OF THE CLASS.

1. Limits.—The only point of doubt that has existed of late upon
the limits of the department of Crustacea refers to the lower orders of
the class, and, through recent investigations, the uncertainties are now
mostly removed. The Cirripedia have been claimed by the concho-
logist as Mollusca, and the Rotifers by Ehrenberg and others as a
branch of Infusoria. The former are so completely like Cypridinea
in the young state, as first shown by Thompson,* both in external
form and internal structure, and so unlike any species of Mollusca,
that their relations to the Articulata were made out satisfactorily by
this observation alone. The author collected some of these young
Anatifee in the Equatorial Atlantic in 1838, and, not being aware at
the time of Thompson’s investigations, the species were referred to
the Cypris group. Subsequent investigations off Fuegia, where the
young and adult forms were found together, enabled him to trace out
the transitions. Another fact of importance, fixing the relations of
the Cirripeds, was observed by the author in the harbour of Rio
Janeiro. Numerous exuvige of Cirripeds were collected, proving that
these animals undergo exuviation,—a process in growth characteristic

* Zoological Researches, by J. V. Thompson, Esq., F.L.S., No. 3, January, 1830.
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of this branch of the Articulata, and not so of any true Mollusca.
Again, the organs of the mouth as well as the jointed structure of the
legs are completely Crustacean in type.

The Rotifers have the mandibles and other mouth-organs of Crus-
tacea, and some of them resemble certain Entomostraca in general
form, and in the jointed structure of the caudal extremity. In these
species we have, therefore, the lowest Crustacean form under a
Radiate type,—the type of the inferior branch of the animal kingdom.

Crustacea also pass, by almost imperceptible shades, into Vermes,
through the Caligus and Lerneea tribes; the most degraded Lernsan
forms having the sluggishness and almost memberless character of
the lowest worms. Their resemblance to the typical Crustacea is so
slight, that, without a knowledge of the gradations through the well-
modelled Caligi to the higher forms, their relations to the class would
hardly be suspected.

2. Characteristics.,—On account of the wide variations among Crus-
tacea, the systematist experiences great difficulty in laying down the
characteristics of the class.

The higher divisions have a regular heart; the lower (and this is
true even of some Caligidee) have no heart, and only two or three
valves in the eourse of the circulation.

The higher have a system of vessels for the arterial circulation, the
venous system only being lacunal; the lower have no vessels for
circulation in any part, and the blood sweeps along among the muscles
in broad currents, flowing off in side channels wherever passages are
open, more like the sap in the leaf of a plant than what is naturally
looked for in the zoological kingdom.

The higher orders have branchise for the aeration of the blood
attached to the thoracic members; species of another type have allied
organs attached to the abdominal members; and those,of the lower
orders are without any trace of branchiz or corresponding organs, and
the function of aeration devolves upon the exterior surface of the
body.

The higher orders have a nervous ganglion for each segment of the
body, and these ganglia are clustered in two masses only when the
limhs are gathered closely about a centre, with the abdomen small
and inflexed against the thorax, as in Crabs; but in the lower orders,
although the body may consist of a series of segments, we find at
times only one single ganglion, pierced by the cesophagus, and placed
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above the mouth, from which cords pass forward and backward, and
subdivide, in order to supply the posterior segments and their members;
and in this particular, the great characteristic which is laid down as
dividing the Articulata from the Mollusca, fails of being distinctive,
and we find essentially the nervous system of a molluscan with a
crustacean structure.

The higher have large biliary glands; the lower often no distinct
glandular masses of this kind.

Again, as already observed, while in the ZAigher orders the species
have a series of limbs for locomotion and prehension, the members are
reduced in the lowest to a single pair, or even this is wanting,—a
long head with its mouth fitted for suction, and a long tail, making
up the body.

What is, then, a Crustacean? No definition can be wholly satis-
factory. As in other cases, the question must be answered by defining
the essential characters of the typical form, and then the relations of
the extreme divisions are to be distinguished by gradations of structure,
rather than by complete conformity to the type. We observe, how-
ever, that there are some invariable characters. All have a straight
intestine, without convolutions; all pass throngh a series of meta-
morphoses in development; all undergo exuviation; all have the
head and thorax combined essentially in a single cephalothorax; all
are aquatic in their mode of respiration, the surface of certain gill-like
organs, or of some or all parts of the body, serving in aeration.

While, therefore, Crustacea, in their typical forms, have the nervous
system of other Articulata, and are thus widely removed from Mol-
lusca, they graduate into species that have nearly the nervous
system of the latter division. Yet the articulated body, the structure
of the mouth, the jointed appendages, the character of the intestine,
and the process of exuviation, are decisive characteristics, with few
exceptions; and in the exceptions, the species are elongated and
resemble worms rather than Mollusca.

Again, while related to Insects in the nervous system, they are
separated from them by the existence of branchiz, or, if branchig are
absent, by the fact that the surface of the body performs the function
of aeration. In other words, while Crustacea are aquatic Articulata,
Insects are essentially sub-nerial species. Moreover, the process of
exuviation, the structure of the heart, the coalescence of the head and

thorax, and the large number of jointed limbs in the typical forms,
2
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besides other characters, distinguish Crustacea from Insecta. A close
approximation of Crustacea to other Articulata is not to be expected,
except with aquatic species. And we find an analogy with the
aquatic larvee of many insects, and still closer with certain Vermes, as
the Helminths, into which the lower grades, as they are more and.
more nude of members, evidently pass. A strongly-drawn line is
here not to be expected, since both are divisions of the same sub-
kingdom, and both are fitted for the same element and similar modes
of life.

The position of Crustacea in the scale of animals among the Articu-
lata has been learnedly discussed by Professor Agassiz;* and he has
shown, we think satisfactorily, that they should rank below Insects,
and above Worms. The gradation into Worms is evidence on the
latter point, and the analogy to the aquatic larves of Insects on the
former. This author remarks upon the greater number of limbs in
Crustacea, which is also a peculiarity commonly of the ¢mperfect insect
or larve,—the smaller number in the mature insect being a result of
a higher stage of development. He also observes that the separation
of the head and thorax is further indication that Insects rank highest.
It is true that Crustacea attain a size never found among the Insecta.
But this is attributable to their living in a denser element, and is
analogous to the occurrence of the largest but lowest of Mammalia
in the ocean. Moreover, size of body is no necessary criterion of
relative rank, for, unless the nervous system is of a higher grade as
the size increases, the bulk is so far only an encumbrance to the weak
forces within, and less agility of motion and inferior attributes in
other respects are the consequence. Thus the huge medusa is but an
unwieldy mass compared with minute acalephs, and the large crab but
a clumsy animal alongside of the nimble ant.

It seems to be a correct principle laid down by Professor Agassiz,

that in each zoological group the aquatic species are inferior in grade
to those of the land.

II. SUBDIVISIONS OF CRUSTACEA.

In the classification of Crustacea, we adopt mainly the grand divi-
sions laid down in the excellent treatise by Milne Edwards, although

* Classification of Insects from Embryological Data. By Prof. Agassiz. 28 pp. 4to.,
and one plate. Smithsonian Contrib. to Knowledge, vol. ii., art. 6.
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with some modifications as to the relative importance of these divisions,
and the mode of grouping. The species with pedunculate eyes are
naturally separated from those with sessile eyes; and, in subdividing
the latter, the large group including the Amphipoda and Isopoda are
as properly separated from the other species, or Entomostraca. These
steps in classification were first recognised essentially by the Swedish
naturalist, Linnseus.

The Cirripeds also have sessile eyes in the young, if not in the
adult, state, and might be arranged with the second of the divisions
mentioned. Yet they have so many peculiarities of structure, and
their habits are so different from those of other Crustacea, that they
more properly form a third grand division. Though Entomostracan
in the young state, they subsequently develope in a widely divergent
line, producing species with a persistent shelly covering not liable to
be thrown off like the skin of the rest of the body, and having a fixed
instead of a migratory body, with many peculiarities of structure.

The three grand groups among Crustacea are then as follows:

I. CrusTACEA PODOPHTHALMIA.

II. CrusTACEA EDRIOPHTHALMIA.

II1. CrusTACEA CIRRIPEDIA.

1. PovopaTHALMIA.—The Podophthalmia have a great similarity of
structure, although exceedingly diverse in form,—a diversity princi-
pally owing to the greater or less development of the abdomen. The
large carapax covering the thorax, exposing only two or three pos-
terior segments, if any, and the characters of the cephalic organs and
mouth, are very uniform features for the species. A variation takes
place in the number of buccal appendages, but this consists simply in
the posterior pairs being either appropriated exclusively to the mouth,
or being so elongated as to act the part of feet.

There are species, however, which are removed from the rest by
characters of high importance; yet such species are only examples
of inferior development;—that is, they are analogous in gencral
character to the condition which the typical species present before
arriving at complete maturity. Their degradation is seen in their
having the thoracic branchie exposed, instead of covered by the
carapax ; and, in a lower stage, in having no thoracic branchiw, but
only similar appendages to the abdomen ; and, in a stage still lower, in
the branchiz being wanting altogether, and even the abdominal appen-
dages rudimentary, as well as one, two, or three posterior pairs of tho-
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racic feet;—a condition closely analogous to that of the Cyclopacea and
other species among the Edriophthalmia, in which the same thoracic
feet are wanting, as well as the abdominal feet, and also the branchize.
Thus it is that the Podophthalmia naturally include two groups,—a
higher, with the branchise enclosed in the normal condition beneath
the carapax, and a second, or lower, with the branchise exposed, or
wanting. These subdivisions of the Podophthalmia are :

Order I. EUBRANCHIATA or DECAPODA.

Order II. ANOMOBRANCHIATA.

EBubranchiata.—The Eubranchiates or Decapoda are naturally
divided by Milne Edwards into the three groups— -

Tribe I. BRACHYURA.

Tribe II. ANOMOURA.

Tribe III. MACROURA.

The nature and propriety of this arrangement will be the subject
of extended remark on a future page, where the Eubranchiata come
under consideration. :

Anomobranchiata.—In the Anomobranchiates the feet are in part
two-branched or bifid, and this is an additional mark of their relation
to immature forms. But this character is not universal; and, more-
over, it is presented by some species of the first division. We there-
fore have not used the term Schizopoda for the group, but give it to a
subdivision of the group which is characterized eminently by two-
branched feet; while another small subdivision or tribe, closely allied
in most particulars, but with simple feet (Genus Lucifer), forms the
tribe Aplospoda.®* Another portion of these species have the anterior
thoracic feet clustered about the mouth, and cheliform, and this cha-
racter suggested to Latreille the name Stomapoda (more properly
Stomatopoda). This structure has a resemblance to that found in
some Macroura, especially the Thalassinidea, and is a proper charac-
teristic for one of the subdivisions of the Anomobranchiata.

The Anomobranchiata will thus include three tribes :—

Tribe I. Stomaropa. ‘

Tribe II. Scu1zoPODA.

Tribe ITI. Arrooropa.

I1. EprioraruaLyia.—The Edriophthalmia embrace a great variety of
forms and structures, with very unlike habits. Separating the Amphi-

* From awhoos, simple or undivided, and wovg, foot.
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pods and Isopods, it leaves a large group, ranging from well-organized
forms to the sluggish worm-like Lernma on one side, and to the
microscopic Rotifer on the other,—the line of gradation to the former
being through the Caligacea, and to the latter through the Cyclops
and Daphnia groups. Moreover, while some species have mouths
with regular jaws, like the higher Crustacea, others have a trunk for
suction ; and in still others (Limuli) the jaws are but the basal joints
of the legs.

May we, in view of these differences, retain all the species in a
common group, subdivided in accordance with the varieties of struc-
ture? or shall we, as done by Milne Edwards, give the very highest
rank in classification to the character of the mouth, and so make our
first three grand divisions of Crustacea paramount to all others, the
following, 1, those with proper jaws (Crustacés Maxillés); 2, sucking
species (Crustacés Sugeurs) ; 3, those with the basal joints of the legs
acting as feet ?

The differences here alluded to, are, in our estimation, of compara-
tively small importance. They are confined to the mouth, and are
simply an adaptation of the same organs to somewhat different modes
of life. The sucking Crustacea have the mandibles of other species,
although more slender and placed in an elongate trunk; and all
other important characters are identical with those of certain maxil-
lated species of like form and grade of structure.

In all Crustacea, the mandible is but a process from the basal
Joint of a leg, and the maxille are of like character. In the
higher species, the leg or jointed portion of the organ is short;
but among the lower, it often has a large development, and all the
maxillee may be like feet in form, and actually so in part of their
functions. Tt is, therefore, but a single step, a shade beyond, which
brings us to the Limuli, in which all the mouth organs are feet, and
similar in form, the basal joints of which act together as jaws. In
the Calani and Cypriding, true mandibulated species, the maxillse are
much enlarged, and the mandibles have long, jointed, foot-like appen-
dages. Facts of this kind are too well known to require repetition,
and they need but be appreciated, we think, to make the impropriety
evident of laying that stress upon this characteristic which is done in
the classification just alluded to.

We acknowledge that if this adaptation to suction occurred among

the superior grades of Crustacea, it should have a high value in classi-
3
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fication; but in fact it is confined to the lower grades, and it indicates
only subordinate divisions of the inferior group. We deem it of so
little taxonomic importance, that we do not assume it as a basis of a
grand distinction among the Edriophthalmia; for it appears evident
that the characters of the Amphipoda and Isopoda separate them
widely from the rest of the species. Indeed, the sucking Caligi are
so like the Sapphirine among the Cyclopacea in every point of struc-
ture, except the mouth, and so close even in this organ, that they seem
to be only related groups of the same subdivision—that of the Ento-
mostraca. 4

Besides the species alluded to, there are also in this sub-class the
Trilobita and Rotifera. The latter evidently have the lowest place.
The former have been arranged both with the Entomostraca and Iso-
poda; but the opinion of most authors places them at present in
an intermediate group. A few brief considerations on this point are
offered on a following page, after our observations on the Entomo-
straca. The subdivisions of the sub-class Edriophthalmia are, therefore,
as follows :—

Order I. CroristoronA (or Tetradecapoda), including the Amphi-
poda and Isopoda.

Order II. TRILOBITA.

Order ITI. ENTOMOSTRACA.

Order IV. RoTIFERA.

1. CroristoronA.—The Choristopoda are so called from xwpirres, sepa-
rafe, and o, foof, alluding to the most striking peculiarity of these
species, separating them both from the Macroura and the Entomo-
straca, viz. :—that the thorax consists of a series of segnients exposed
to view and corresponding each to a pair of thoracic feet, which feet
are ambulatory or prehensile. This division of the body into distinct
segments from the head to the abdomen has scarcely an exception.
Yet sometimes one or two pairs of the feet are rudimentary or wanting,
and one or two of the anterior segments of the thorax, adjoining the
head, are obsolescent or concealed; and in a very rare case two seg-
ments are coalescent.

Among the Choristopoda, there are two prominent groups, the Am-
phipoda and Isopoda.

In one group, the Amphipoda, the abdomen is elongated, with flexi-
ble articulations; the three anterior pairs of appendages are natatory ;
the three posterior pairs styliform; the branchial vesicles are attached
to the thoracic legs at hase.
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In the other, the Jsopoda, the abdomen is short, with the articula-
tions admitting of little flexion ; four or five pairs of abdominal appen-
dages are lamellar and branchial, and only the posterior pair styliform.

Such are the characteristics laid down respectively for these groups.
.But there is another character of high importance, which has not been
alluded to by previous authors, corroborative of this arrangement of
the species. In the Amphipoda, four pairs of the thoracic feet are
directed forward, and three,outward and backward: while in the Iso-
poda three pairs are directed forward, and four backward ; that is, the
sets of legs are four anterior and three posterior in the Amphipoda;
three anterior and four posterior in the Isopoda.

A third subdivision of the Choristopoda was proposed by Latreille,
under the name Loemipoda (or Loemodipoda). The species included
are characterized by having the abdomen nearly or quite rudimentary.
In the more essential characters they are closely related to the Amphi-
poda, rather than to the Isopoda, and are not properly intermediate,
nor a new type alike distinct from bhoth; for they have the thoracic
branchial vesicles of the Amphipoda, and the abdomen in species that
have this part somewhat elongated, partakes of the Amphipod charac-
ter. They are properly therefore Amphipoda, with certain parts obso-
lescent. That this is a correct view of their relations is shown by the
thoracic feet, the four anterior pairs being forward feet, as in the Am-
phipods. This conclusion has been adopted by many Zoologists.

There are, however, true intermediate species between the Amphi-
pods and Isopods, and if any third or intermediate group is admitted,
these should be considered as constituting it. These species belong to
the genera Tanais, Arcturus, Leachia, and others allied. Like the
Amphipoda, they have the four anterior pairs of feet of the forward
series, and the three posterior of the hinder; but like the Isopoda,
they have the abdomen very short, and composed of six very short
joints, and only the last pair of members is styliform (instead of the
three posterior pairs, as in normal Amphipoda), while the others are
lamellar and branchial, as in Isopods.

We therefore recognise three groups or tribes of the Choristopods, as
follows :—

1. Amphipoda. Branchial vesicles thoracic; forward series of tho-
racic feet eight in number. 4

2. Anisopoda. Branchial vesicles abdominal ; forward series of tho-
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racic feet eight in number, and used like arms, the six posterior am-
bulatory or affixing.

8. Isopoda. Branchial vesicles abdominal; forward series of thoracic
feet six in number, and all ambulatory (except that one or two ante-
rior pairs are sometimes prehensile).

The name Anisopoda, from the Greek anees, unequal, and wevs, foot,
alludes to the unlike functions and size of the anterior and posterior
feet; the six posterior feet serve as feet for affixing themselves and
standing; while, the eight anterior are used like arms, and are
stretched out in search of food. Unlike most Amphipods and Isopods,
therefore, the two sets of thoracic feet are strikingly different in func-
tion; and from the latter, they differ in that only the six posterior feet
are ambulatory, and these have the additional function of enabling
the animal to hold on to objects with an erect body, while the anterior
members are free to move in every direction.

II. Extoxostraca.—The Entomostraca agree in a general degrada-
tion of character (by which they differ from the Choristopods), rather
than in any similarity of form; yet, there are strong points which
unite them. Unlike the Choristopods, the thorax does not consist of
a series of seven segments following the head, with as many pairs of
ambulatory, or ambulatory and prehensile feet. The abdomen, more-
over, is without a regular series of appendages, either natatory or
branchial, a caudal pair being usually the only one present, though
sometimes, one or two preceding pairs, of peculiar structure, exist
connected with the egg-system. Of the thoracic members, the pos-
terior two pairs are, with few exceptions, obsolete, and in these excep-
tions they are natatory; and the three to five pairs preceding, when
present, are natatory, excepting when one of them is genital in its
use. These natatory feet are well seen in the groups, Cyeclops, Sap-
phirina, Caligus, Daphnia, and others; and they are not found in the
Cypris group, because three of these pairs of legs, elsewhere natatory,
are here obsolete. These are striking peculiarities, removing the
species far from the Choristopods; and they as closely bind the
species together into a common family. Other points of resemblance
are as follows :—1, the absence in general of arterial vessels; 2, the
frequent diversion of the posterior antenna to a natatory or prehensile
purpose; 3, the diverse forms often presented by the anterior thoracic
members ; 4, the reduction of the nervous system, in most cases to a
single ganglion, encircling the ocesophagus, which gives out all the
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nerves of the body without other ganglions in their course; 5, the
absence of branchiz, or any organs especially fitted for the purpose, in
most species, and in cases where branchia-like appendages exist, they
being only an adaptation to this function of some portion of a tho-
racic leg.

The species differ among themselves in number of segments, which
in a few instances is largely multiplied, and in others, reduced to
four or five, or even less; in the size of the anterior shell or carapax,
which may be confined to the head, or be so cnlarged as to enclose
like a shell, the whole body; in the number of legs, which varies
between a single pair, or even none, and fifty pairs or more; in- the
number of organs devoted to the mouth, from a single pair of mandi-
bles to mandibles with three pairs of maxillee or maxillipeds which
may cither be regular jaws, as in the higher Crustacea; or, may
be imbedded, the basal joints of a series of legs acting as jaws; or,
may project and form a moveable trunk, with slender, spiculiform
organs for mandibles.

Of these differences, the last mentioned is of the widest importance.
The trunk-form or sucker mouth characterizes a large number of -
specics, which constitute a natural group, among the Entomostraca;
and through these species, the class of Crustacea declines into the
more degraded class of worms.

The mouth with jaws formed by the bases of a series of pairs of
legs, affords a less important distinction. The aspect and structure in
such species are peculiar, as observed in the Limuli, where this kind of
mouth is in perfection ; but, the mandibles are as much a pair of legs
in the Cypris, and, indeed, they arc the largest and strongest pair in
thesc species ; moreover, in the Cyclops, the jointed or pediform por-
tion of the mandibles and maxillse is largely developed, as already
remarked. The Limuli are, thercfore, but an example of the same
principle, more perfectly carried out. Still, this may be a sufficient
ground for placing these species in a separate subdivision of the
Entomostraca, although not authorizing a wide separation from the
Order.

The Entomostraca are, therefore, distributed here into three groups,
as follows :—

Sub-order I. GNATHOSTOMATA (from yrates, jaw, and croxe, mouth).

The mouth with regular jaws, and not forming a moveable trunk.
4
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Sub-order II. CORMOSTOMATA (from wxegues, trunk, and ecrouz). The
mouth having the form of a moveable trunk.

Sub-order III. MEROSTOMATA (from wspes, thigh, and erous). The
basal joints of the legs constituting the joints.

Gnathostomata.—Among the Gnathostomata there are species with
an excessive or abnormal number of segments to the body, and
lamellar appendages below, corresponding to the segments. These
are naturally separated from the other species, which are essentially
normal in their characters, the variations in the normal species being
occasioned by obsolescence of parts, and not by increase. The former
are very appropriately called PayrLroroba* by Latreille, in allusion to
the foliaceous character and great number of the appendages, while
the latter he designated LoruyroropA,t on account of the fact that
the feet are usually setigerous, being terminated or margined by long
hairs.

The two groups include to some extent parallel forms, and admit of
parallel subdivisions. Cyclops or Sapphirina of the Lophyropoda is
analogous to Apus, among the Phyllopoda, and Cypris or Daphnia to
Limnadia.

Moreover, these Phyllopodous species seem, in a certain degree, to be
recent representatives of ancient forms, the Trilobites, which were also
abnormal in the number of segments by a like multiplication. The
Guathostomata are therefore naturally divided into these two groups,
the Phyllopoda and Lophyropoda.

The LopuyroropA contain the natural groups or tribes Oyclopacea,
Daphniacea, and Cypridacea, as usually laid down; and the Phyllo-
poda, the Tribes Branclhipodacea, Apodacea, and Limnadiacea. The
graduation of the Macroura into the maxillated Entomostraca is seen
through Mysis, Nebalia, and Branchipus, as observed by Milne
Edwards, all three having pedunculate eyes.

The Cormostomata, or sucker-mouthed species, pertain to two widely
different types—one, the Cyclops type, as seen in Caligus (which has
closely the form of Sapphirina, one of the genera of the Cyclops group),
which group is named Pexcilopoda by Latreille; and another, the
Arachnoid “type, as in Nymphon, Pyenogonum, and the allied. The
former pass into the Lernea group; the latter are like spiders in form,

* Trom guader, leaf, and wovg, foot.
T From Xs@upos, having hairy or tail-like appendages, and wovs, foot.
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and have their closest analogy among Crustacea with the Choristopods,
especially the Caprellidee, the joints of the body being distinct, and
the legs long and ambulatory.

Trilobites—With regard to the position of Trilobites in an arrange-
ment of Crustacea, we offer the following observations.

In Apus and Limnadia we have examples of species with an abnor-
mal number of segments, and foliaceous organs of locomotion concealed
below. The absence of pediform jointed appendages among all exam-
ples of fossil Trilobites is proof that there were no such appendages
when living, as they could not have escaped preservation. A shell of a
texture durable enough to be preserved, must have existed on legs suffi-
ciently large to correspond in size with many Trilobites; for the articu-
lation in all Crustacea legs is made by processes in the shelly covering
of the legs, these being the only firm parts; and such articulations for
large legs would require a firm exterior, or else the member would be
little better than a flabby piece of flesh, even if it had articulations. It
is clear, therefore, that the organs of locomotion must have been folia-
ceous, as in Limnadia. Such organs would be sufficient for swimming,
and would not interfere with the adhesion of the animal, Chiton-like,
to any body at hand. The antenns in some species may have been
elongated, jointed organs, as specimens have shown.

Considering these poiuts as established, does it follow that the
species were properly Kutomostracans related to the Phyllopoda ?
One great distinction separating the Entomostraca and Choristopods
—between which groups the Trilobita are supposed by authors to lie—
consists in the existence of a regular series of organs below the abdo-
men in the latter, and the absence of such organs in the former. Even
in Limnadia and Branchipus, the abdomen has no such series of
organs.* This part of the body in the Phyllopods is often very short,
as in Limnadia, or narrow, as in Branchipus, while in many Tri-
lobites, as the genus Isotelus, it is very broad and large,—so large, in
fact, that we can hardly refuse to believe that it was provided with
leaflets below, either like those of the thorax, or more properly bran-
chial in character. In many species there is no obvious line between
the thoracic and abdominal joints, as is true of some Isopoda, while in

* The large posterior segment of the Limulus, with which the eaudal‘appendage is
articulated, and which covers foliaceons appendages, appears to be cephalothoracic and not
abdominal, and the so-called tail in the common species is, therefore, all that exists of
the abdomen.
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IT. HOMOLOGIES OF CRUSTACEA.

1. General Typical Structure of the Body.— Notwithstanding the
great diversity of forms among Crustacea, there is in general little
difficulty in tracing out the typical structure through all its many
modifications, and distinguishing the true relations of the parts, even
in the most aberrant species.

Before entering on this subject, it is important that we should ex-
plain what we understand to be the typical structure in Crustacea. The
investigations of Audouin and Milne Edwards have supplied the
science, we think, with correct knowledge on this point. According to
Edwards, the body of a Crustacean consists normally of fwenty-one seg-
ments, fourteen belonging to the head and thorax, and seven to the
abdomen. In some species, as the Choristopods, seven of the first
fourteen pertain to the thorax, and seven to the mouth and anterior
part of the body or head ; but as the mouth-organs may become legs,
and the legs mouth-organs, by slight variations, this last-mentioned
division is far from general. The segments are as follows :—

Ist segment, ophthalmie.

2d segment, 1st antennary.

3d segment, 2d antennary.

4th segment, mandibular.

5th to 14th segments, maxillary and podal, ten pairs.

I. CEPHALOTHORAX.
14 segments.

15th to 19th segments, bearing abdominal feet or appen-
dages, five pairs.

20th segment, bearing eaudal abdominal appendages,
one pair.

21st or eaudal segment, without appendages.

II. ABDOMEN.
7 segments.

The variations among species, as brought out by Audouin, depend
on the modifications which the normal segments may undergo by en-
largement, diminution, coalescence, or obsolescence, together with such
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changes of form in the existing parts as may accompany either of
these conditions.

The normal parts of the separate rings or segments in the Articu-
lata should be in mind in tracing out the homologieal relations of
species, that is, that each of these rings consists normally of eight parts
or segments,—two below, called sternal, two above, called dorsal, one
either side of the sternal, called the episternal, and one either side of
the dorsal, called epimeral.

A different typical structure has been recently suggested, aceording
to which the parts are multiples of the number six, instead of seven.
It is based on the supposition that the organ called®the posterior or
lower lip by Edwards and others, is a true pair of maxillee, to be
counted with the following organs. Admitting this as correet, the
cephalothorax consists normally of fifteen segments; the first three,
organs of senscs, the next #welve pertaining to the mouth and thorax,
the last siz of these twelve (the outer maxillipeds thus included) being
properly thoracie, according to the hypothesis. The abdomen, accord-
ing to this hypothesis, consists of six segments, bearing appendages,
and a seventh, which is normally composed of three scgments. This
gives for the normal number of segments twenty-four, a multiple of
three or six.

As the truth of this hypothesis is to be ascertained mainly hy in-
quiring whether the so-called lower lip corresponds to a pair of maxille
or not, we offer a few considerations on this point. The organ consists
of two oblong flat lobes, in some Decapods, somewhat maxilla-like in
form. We observe, in the first place, that it is peculiar in being with-
out articulations, and in no species throughout the range of Crustacea
does it bear a palpus, or any corresponding appendage. In these par-
ticulars it is unlike true maxilize. In some Sehizopoda, as the Euphau-
sia, it is a small, quadrate plate, consisting of two naked lobes in con-
tact on the medial line; and descending lower among Crustacea, the
organ is a simple plate, with the lobes quite short and small. In the
Caligi, the part corresponding to the lower lip forms the lower or pos-
terior part of the buccal trunk. Such are in general the variations it
undergoes.

Very different are the variations among the other mouth-organs.
While in the Decapoda the lower lip is comparatively larger than in
the Entomostraea, the maxilla of the former are comparatively smaller
than in many of the latter. Among the Entomostraca, these organs
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and the mandibles as well as the maxillipeds are often enlarged into
feet, the palpus being much lengthened into a pediform or natatory ap-
pendage. But this lower lip retains its fold-like character and par-
takes of none of these modifications, being the same essentially in the
highest and lowest species, excepting a diminntion in size in the
latter. The mandibles and maxillee it will be remembered form a con-
tinuous series, alike in their relations and similar in their modifica-
tions: while the lower lip, although following next after the mandibles,
undergoes no corresponding variations.

It is obvious, therefore, that this organ, which is never jointed,
never developes a palpus, and never takes a pediform character, is not
a member of the same series with the mandibles, maxille, and feet,
and that, in faet, it is only a fold of the skin, as generally understood.

Excluding this organ as only a lower lip, as done by Edwards and
others, we have the number of segments for the cephalothorax, just
Jourteen, and those of the abdomen, seven. This number may be
actually counted in some species. The idea that the last abdominal
segment consists normally of three segments, cannot be inferred from
observation. The teeth of the margin are no necessary indication of
such sutures, no more than are those of the carapax.

In the legs of the higher Crustacea, the number of joints is si.
But this number becomes seven if we count the episternal plate which
belongs to each, and which sometimes admits of some motion.

2. Subdivision of the Body into Cephalothorax and Abdomen.—Before
proceeding further, it is necessary to consider the actual natural group-
ing of the parts in Crustacea. May we distinguish three separate
sections to the body, as in Insects,—a head, thorax and abdomen—or
only two,—the head and thorax being united in one, and the abdomen
the other? The latter is the accepted and true view. Crustacea have
a cephalothorax, but not a head; and even in the very few species
which have a separate antennary segment in front, it is rather an un-
usual development of the anterior portion of the body, than any new
fundamental subdivision, for this anterior part does not include any
of the mouth-organs, some of which are cephalic organs in all animal
species that are said to have a head. The principal arguments ap-
pealed to, as proof of the oneness of the cephalothorax, are as fol-
lows :—The continuous succession of parts in the cephalothorax, and

the absence of any constriction dividing a thoracic portion from a
6
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cephalic, or any abrupt line of demarcation; and the fact that the
mouth-organs of one species, even to the mandibles, may in others be
developed into feet, and conversely the feet may become mouth-organs.

But there are other evidences of equal importance. It is a fact of
much weight that the obsolescence of members takes place commonly
at the extremities of the cephalothorax, and at the extremities of the
abdomen. In the former, the pedunculate eyes and anterior antennze
may become obsolete at one extremity, and one, two, or three pos-
terior pairs of thoracic legs at the other, the exterior pair in each case
being the first to disappear. In the abdomen, the basal segment and
the apical are often obsolete in the lower Crustacea. A table given
on a following page illustrates this point.

The pedunculate eyes are absent from a large part of Crustacea,
and in some Daphnidee, the first antennze also are obsolete. In
some Schizopoda, the last thoracic feet are wanting, in others, the
last two pairs; in Cyclops, the last two or three pairs; in Daphnia,
the last four; in Cypris, the last siez pairs; while the intermediate
organs in each of these cases are all present.

1t hence appears that the cephalothorax and abdomen should each
be viewed as a whole, in which the extremities of each, according to a
fundamental law, fail of developing the full allowance of members. In
the Caprellide there is a seeming exception, since here the feet near
the middle of the cephalothorax are often obsolete. But these cases
do not set aside our conclusion ; for the feet which fail are not the an-
terior thoracic feet, and therefore they do not mark or indicate any
subdivision between a head and thorax. A general survey of the
facts seems to show, that the cephalothorax and abdomen are each a
distinct centre of development, in whieh progress reaches to a wider
or narrower circumference in different species.

Embryology sustains us in this deduction. The abdomen in the
growing germ appears as a mere point, almost as soon as a trace of
the anterior part of the body appears and before any members can be
distinguished, and it is a separate centre of development. In the head
and thorax united there is but one other centre, and from it progress
goes on either way anteriorly and posteriorly. The anterior part of
the buccal mass marks this centre; the mandibles are the first organs
that begin to appear, and, at the same time, rudiments of the upper lip
may be traced; then the posterior and anterior antennsa commence,
and the former (or the organs next before the mandibles), are most
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rapid in development; next, rudiments of the eyes are seen; about
this time, the maxillee and maxillipeds are developed in succession,
first the three pairs of maxillee, then the following two pairs; and, as
these continue enlarging, the feet finally become apparent, the ante-
rior pairs being earliest. The succession is thus in a line, either way
from the mandibles. The mandibles at the centre are often the
shortest of the organs, and in the Decapoda, the size increases from
these forward and backward, beeoming largest in the posterior series,
usually in the sixth pair following the mandibles (the first pair of
feet in the Decapods,) and in the anterior series, in the posterior or
anterior antennse, usually the former. Notwithstanding the diversity
of results, the general fact of progression from a single centre, holds
true for the cephalothorax, and strongly confirms the view, that in
. Crustacea this portion of the body is a unit of itself.

While, therefore, fourteen is the whole nnmber of suecessive parts or
pairs of parts in the cephalothorax, we cannot properly divide them,
and attribute a particular number to the head and the rest to the
thorax.

8. Homologles of the Carapax among Crustacea.—In the study of the
hoinologies of Crustaeea, the true relations of the carapax to the other
parts must first be correctly understood; and here lies one of the prin-
cipal difficulties in this department of investigation. Milne Edwards
has ably met the subject and arrived at the conclusion, that in the
Decapods, the shell properly pertains to the third or fourth of the
normal segments of the body, that is, to the second antennary or the
mandibular segment. The argument on this point, drawn from cer-
tain Stomatopods, as the Squillidse, in which all the rings or segments
are distinct and may be counted, excepting the third and fourth,
which appear to be blended, is satisfactory as to the main point. The
same structure is found also in some of the Entomostraca; yet it is
not universal among these speeies, as is seen in the Cyclopacea, Cali-
gacea, and others; whose relations will be considered beyond. But
the question as to which of these two segments, the second antennary or
mandibular, the body of the carapax belongs, has not, hitherto, been
deeided. '

Some facts have been observed by the author which lead to a con-
clusion on this point. It is evident, when the carapax of a crab is
separated from the body, that it is an anterior segment prolonged
far posteriorly; for its sides are free, and only at the anferior extre-
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mity, between the mouth and the inner antenn, is the lower arch
complete, by a junction of the sides across the ventral surface. This
anterior portion is then the true ring, and the posterior part is only a
backward expansion of it; and the carapax must therefore pertain to
the same segments which constitute the lower arch. This lower arch,
or inferior surface (Plate 11, fig. 9d), is the preelabial space (p),
and epistome (e¢'); posteriorly it is articulated with the mandibles,
and anteriorly with the second antennze (a?), whence its normal rela-
tions lic between the mandibular and second antennary segments, one
or the other, or both.

The second antennz in some cases seem to be articulated as much
with the epistome inside of the basal portion of the basal joint as with
the part posterior to it. But in other species, its actual, intimate
connexion with the anterior margin of the prw:elabial area, is evident.
It is often prolonged backward, much beyond the part of the epistome
adjoining it on the inside; and it is frequently soldered to the pree-
labial plate, so as to be continuous with it, while an open suture sepa-
rates it from the epistome,—a fact indicating its closer connexion ‘with
the prelabial plate. Again, as in a Lithodes, its direct articulation
with the margin of the prelabial plate is distinctly obvious. There
seems, therefore, to be no doubt that the anterior portion of the pree-
labial plate pertains to the same segment as the second antennz.

In order to arrive at an answer to the question, which of the two
segments, the second antennary or the mandibular, corresponds to the
carapax, we have examined with some care the sutuvesin the pree-
labial plate, and those of the carapax, either side of the buccal area.
The suggestions thus obtained are of considerable interest.

The praelabial plate, as is well known, has generally three emargi-
nations in its anterior margin (p, p', p*, Plate 11, fig. 9d, Chlorodius
monticulosus), and these emarginations are the terminations of sutures,
which usually are readily distinguished on the surface of the plate.
The median suture (p) extends back more than half-way to the pos-
terior margin of the plate, and is often more open where it terminates.
The next, either side (p') continues backward a short distance, and
then curves inward; the outer (p’) takes nearly the same course, and
leaves an outer and obliquely posterior portion of the plate outside of
it. The pieces between these sutures appear to correspond to the two
sternal plates between p and p', either side; and to the episternal be-
tween p'and p’. Now, it is the episternal, with which each of the
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second antennge 1s connected ; and the sutures about the base of the
second or outer antenn= often show this conspicuously.* In many of
the Maiadse, the immoveable basal joint of these organs is continuous
with this episternal piece, and in other species, the relation is still
more evident in the manner explained above. In the Thalamita spi-
nimana (from the Feejees), the sutures of the episternal piece may be
distinetly traced across the epistome, so that the base of the antennse
is thus cut off from the rest of the epistome, and the direct relation of
the antennary base and the episternal piece is obvious on inspection.

This position of the second antennm is in accordance with the
established principle that the articulated members pertain to the epi-
sternal pieces or plates. This therefore confirms still further our con-
clusion, that the anterior portion of the preclabial area belongs normally
to the second antennary segment.

The inward direction of the sutures in the preclabial surface (or
palate) seems to show that the whole of this surface does not pertain to
a single segment. The outer suture actually separates an outer portion,
which is not included in either the sternal or episternal pieces; and
also, the rather abrupt termination of the medial suture before reaching
the margin behind (and in some cases divergent lines passing from its
extremity parallel nearly with the posterior margin of the plate), tends
to convinee us that the posterior part of this preelabial plate is man-
dibular, while the anterior is second antennary. The mandibular
portion of this plate, if these views are correct, will be the posterior
margin and the part outside of the outer episternal suture (p?). In
the Lupa tranquebarica, these sutures are distinet, and this outer por-
tion alluded to, evidently has different relations from the inner.

The inferior surface of the carapax is marked in the Brachyura
with a suture (7, #1), extending from the anterior angle of the bucecal
area to the posterior margin of the body, just over the base of the
posterior legs. This suture is the “epimeral” suture of Milne
KEdwards, who considers the ventral piece cut off by it, the epimeral

* The same is seen in fig. 9 ¢, plate 16, of a Lupa from the Sandwich Islands. Here
the epistome is obsolete, cxcepting its medial portion; the lctters have the same signifi-
cation as above; atis the base of inner antennee; a outer antenna; e, epistome; p,
medial fissure in preelabial plate; p®, outer suture of preclabial plate (the suture or emar-
gination intermediate between these two is not apparent in this species). The praclabial
surface is crossed by a ridge separating the efferent canal from the rest of the surface.
The connexion of the base of the outer antenna with the anterior margin of the praela-
bial plate is well seen in this figure.

i
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portion of the carapax. The suture is so marked, that in many species,
even when fresh, the carapax breaks readily along its line; and gene-
rally, the suture opens very easily when the carapax has been
weathered by exposure, if not before. Near the anterior angle of this
ventral piece there is an oblique suture often apparent, very near the
angle of the buccal area (see Plate 11, fig. 94, £, and Plate 13, fig. 6 4,
also Plate 16, fig. 9 ¢), extending backward to the margin of this area;
and it separates a small part of the ventral piece, which piece seems
generally to be continued some distance baekward, as a narrow mar-
gin to the ventral piece.

It becomes a question of interest, what is the proper relation of the
ventral pieces of the carapax? Are they true epimerals or not?
There is certainly a difficulty in the way of admitting them to be epi-
merals. We have pointed out the sternal and episternal pieces of the
preelabial piece. Beyond the episternals, the epimerals normally come
next in order. But the next piece is, in fact, the small plate, / (fig.
9, Plate 11), and then comes the larger one behind; so that, if / is the
epimeral, as it should be, the latter is not so. This difficulty is
avoided only by supposing the suture separating f/ from the part
behind, to be unessential, and the whole, therefore, to be properly one
piece, or the trne epimeral. -

But there is an additional diffieulty which, in connexion with other
facts, throws doubt upon this received opinion. Although each ventral
piece, or rather the part /, actually adjoins the aunterior portion of the
preaelabial plate, the suture p° is very distinet, while the outer and pos-
terior portion of the praelabial plate passes into the piece f with perfect
continuity, and with often a solid, shelly texture throughout. This con-
tinuity proves a closer relation with the posterior and outer portion of
the preelabial plate, than with the episternal pieces themselves. It
shows that the posterior portion and the ventral picces are one united
plate; and if this posterior portion of the preelabial plate belongs to the
mandibular segment, then the piece f, which so solidly coalesces with
it either side, 1s also mandibular in its relations. Indeed it seems
altogether probable that this is the true view of the subject. The
piece f is the epimeral of the mandibular segment, and ¢ is the follow-
ing or dorsal portion of this segment. On this ground we understand
the ready disjunction of the carapax and ventral pieces; for they are
actually distinct segments of the body. The forward extension of the
piece f alongside of the episternals of the anterior margin of the pree-
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labial plate, produces the suture alluded to. The carapax in this case
is mainly the second antennary segment. It unites with the epister-
nals of the same second antennary segment just at the base of the
second antennze. The suture about the plate f g, anteriorly is some-
times so open, that on this ground alone, we should infer its belonging
to a distinet segment; and morcover it sometimes appears partly to
overlie at the margin the adjoining parts, showing still farther that
it is probably a separate segment.

If these deductions are eorrect, the epimerals of the second anten-
nary segment or ecarapax are not distinguishable, even in outline. A
fissure or emargination in the under side of the orbit, common in the
Braehyura, may perhaps indiecate its limit, or perhaps, some of the
sutures or depressed lines on the back of the carapax; but this is only
conjecture. No objection to our view can thence be urged, since
there is no special reason for expeeting that the epimeral should be
distinet, and much less for inferring that it should be as separable by
fracture, as is the case between the carapax and its ventral pieces.
We are therefore led to believe, that the so-called epimerals, or ventral
pleces of the carapax, are in fact the posterior extensions of the mandi-
bular segment.

Tn the preceding explanations, we have intended to draw a line
between the epistome, or rather its anterior portion, and the front
margin of the preelabial plate. In many species the two are united
in an unbroken surface; but in others, there is a deep and open
suture, and in some, as the Chlorodius, referred to above (Plate 11,
fig. 9d), there is an unossified membrane (between e and ¢’ of the
figure referred to). We have shown that the second antenna are
connected with the praelabial plate, rather than the epistome, when
the distinction can be drawn. But this epistome is immediately eon-
neeted, anteriorly, with the inner antenns, and is continued within
cither side, so as to form the inner walls of the orbit. We have rea-
son, therefore, for inferring that the epistome (or its anterior part)
belongs to the second, or to the second and first normal segments—rthat s,
to the first antennary, or the first antennary and the ophthalmic segments.
The latter is the more probable view ; for, otherwise, the ophthalmic
segment must be obsolete, while the eyes that pertain to it are
present. The anterior extremity of the epistome, or the inter-anten-
nary septum, is sometimes prolonged into a spine, as in some Oxy-
rhyncha, which is more prominent than the front of the carapax; but
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this is not usual among the Decapoda. In the Squillidee, however,
we find the segment pertaining to the first antennee pushed forward
and plaeed anterior to the carapax, and the first, or ophthalmic seg-
ment, is still more forward, or forms the anterior portion of the first
antennary segment.

According to these explanations then, the carapax of the Brachy-
ura, includes—

I. The first and second normal segments, represented by the epi-
stome, or its anterior portion, and the inter-antennary septum.

II. The third normal segment, represented by the main body of
the carapax, and the anterior portion of the preelabial plate or palate.

III. The fourth normal, or mandibular segment, represented by
the posterior and outer part of the preelabial plate, and the ventral
pieces of the carapax.

1

It remains to speak of the arcolate markings in the carapax of the
Brachyura, and also of the relations of the parts to those homologous
with them in the Macroura.

4. Areolate Markings on the Carapax of Orabs.—The arcas into
which the surface of the carapax of Crabs is subdivided, were in part
distinguished and named by Desmarest. DBut there is a uniformity of
character and number which this author did not fully recognise.

In those species of Cancroidea, which have the markings most per-
fectly brought out, and which exhibit best the system of areas, the
carapax is divided transversly, in the first place, by a depressed
line, commencing just anterior to the last of the normal lateral teeth,
and erossing the carapax back of the middle; there is thus a poste-
rior and an anterior portion.

The anterior portion is divided into three parts by depressions ex-
tending from back of the orbits obliquely inward to the transverse
depression alluded to, which they meet a short distance either side of
the centre. There are thus, to the anterior portion of the carapax, a
medial region, and two antero-lateral regions. The medial region covers
the stomach, from which it seems indirectly to derive its former out-
line, and includes the gastric and genital regions of Desmarest.

Near the front, between the orbits, a transverse line separates from
the medial region, a region that we may call the frontal. And on

either side, the orbits form another region, which may be designated
the orbutal.
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The posterior portion of the carapax consists of a postero-lateral re-
gion, and a posterior region.

In the figure here given, the areolets of the frontal region are
marked F; of the orbital, O; of the medial, M ; of the posterior, P;

those of the antero-lateral, Li; and those of the postero-lateral, R ;—R
being the initial of the last syllable of the word lateral, while L is the
initial of the first.

The normal areolets of these several regions are as follows :—

a. Frontal Region.—1 F, the front margin; 2 F, a prominence just
posterior to the front, either side of the middle.

b. Medial Region—1 M, two small anterior prominences, the pra-
medial ; 2 M, two large areolets, the extra-medial, or gastric of Des-
marest; 3 M, a large central areolet clongated anteriorly between the
areolets 2 M, the intra-medial, or genital of Desmarest; 4 M, a transverse
arcolet, just posterior to 3 M, the post-medial. Two deep punctures
(over processes on the inner surface that serve for the attachment of
mandibular muscles), usnally mark the limit between 3 M and 4 M,
even when there is no depression. 1 M is here annexed to the
medial, rather than frontal region, because it often coalesces with
the former, and is a part of it, at times, in general outline. The
whole medial region may also be called the gastric.

¢. Antero-Lateral Region.—In this region there are normally six
areolets :—1 L, near the first tooth following the post-orbital; 2 L, 3 L,
posterior to 1 I, in a line nearly with the second tooth; 4L, 5 L, 6 L,
between 4 M and the third tooth.

d. Postero-Lateral Region.—This region on either side consists nor-
mally of three areolets, 1 R, 2 R, 3 R.

e. Posterior Region—1P is situated directly behind 4 M, and is
sometimes well eircumseribed, and occasionally has the shape nearly

8
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of 3 M reversed and shortened; it is the cardiac of Desmarest, and may
be so called. 2 P, directly behind 1 P, may be either simple, or, as is
more common, divided into two areolets; Desmarest’s designation, the
intestinal, is appropriate.

J. Orbital Region.—~The elevation which forms the upper side of
the orbit is usually divided by sutures into three parts.

The variations in the markings of Crabs arise in the main from the
greater or less prominence of these areolets, their various subdivisions
or their obsolescence. When there are only a few undulations on the
carapax, a little study with the normal type in view, will commouly
discover that the system is there, although it may be but just apparent.

In the obsolescence of the areolets, the posterior are the first to dis-
appear, and when so, this part of the surface is flat or only undulated.
Next the postero-lateral fail; next, 5 I and 6 L coalesce, and also 1 M
and 2 M. Next the posterior of the medial areolets become obsolete.
and at the same time 5 L, 6 L disappear, or are indicated only by a
slight undulation along the space that ordinarily separates them. The
extra-medial may be circumscribed only anteriorly, and the slender
elongation of the intra-medial be all that appears of that arcolet;
next, the remaining antero-lateral areolets may disappear with the
frontal, and the surface is then quite smooth. 1 L is sometimes indis-
tinct when the others are prominent, though usually it accompanies
them.

When 41, 5T, 6 L become indistinct, the transverse depression,
described as separating the posterior and anterior portions of the cara-
pax, may be obsolete, and the transverse line bends more forward,
passing along by the side of 3 M, then anterior to 5 I, but not anterior
to 4 L, in which case, the transverse line has nearly a straight, trans-
verse course. Again, the line may pass anterior to 5 L, to the interval
between the teeth N and T, or between E and N; and in the latter
case it is often deep, as in the Oxyrhyncha.

In the subdivision of the areolets, the first that partake of it are 2 M,
5L,and 3 M. A commencement of this division of 2 M, the extra-me-
dial, is very common, and when completed, it divides it into two parts
longitudinally.® 5 L also subdivides from above across obliquely and
inward; 3 M subdivides at times into three parts, as shown in some of
the Chlorodii (see Atlas), and occasionally is farther divided. Again,

* This is an important specific character, and though hitherto unmentioned in deserip-
tions, is easily described when a proper notation is adopted.
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2 M is not only divided in halves longitudinally, but each part is again
divided. In the Daira perlata,® the outer half of 2 M consists of
four tubercles, and the inner of three; 1 M consists of one; and 3 M
is also divided into several tubercles. In some species, a portion is
separated from the anterior part of ecach half of 2 M, while the rest
remains entire.

It is eommon also for 1 R to be subdivided, or to have one or two
tubercles upon its surface adjoining the transverse depression S S.

g. Teeth of the Antero-lateral Margin.—The teeth of the margin are
normally five in number, inelndingethe post-orbital as the first. These
five, in the preceding figure, are designated by the different letters of
the Latin word dentes (or French, dents), D, E, N, T,S. Each tooth
is often separated from the preceding by a suture, and these sutures
may be continued on the under surface. The letters hence mark
properly a lobe of the margin, rather than simply a tooth.

The teeth vary by obsolescence or subdivision, like the arcolets.

In obsolescence, the tooth E (second), is commonly the first to dis-
appear, this reducing the apparent number to four. Then N fades
out, then T, leaving S alone, which also may be wanting. Again, S
is sometimes smaller than T, or disappears altogether; in many species
N, T, S, are all wanting.

In the multiplication of tecth, there is often, as a first addition, a
tooth s’ (or two &, ') posterior to S; it corresponds to the fold in the
under surface shown at &' in figure 9 d, Plate 11.

There is often also a tooth d’, between D and E, on a lower level
than D.

But the multiplication is generally dependent on the subdivision of
the normal teeth, E, N, T, in addition sometimes to S and D; each of
these tecth consisting of two or three teeth, either all equal, or one
more prominent. In order to determine the normal relations of the
teeth when the number is large, there is a guide in the areolets ad-
joining, when they exist; for the areolet 4 L stands against tooth T,
and may be viewed as pertaining to the same lobe, it having about
the same breadth as belongs to this lobe. So 3L (or 8 L, 2 L), gives
the breadth of the normal tooth or lobe N; and 1L when present
that of E. The lobes, or teeth, are often a little posterior to the
areolets, or are in the same transverse line instead of anterior to them.

* See Plate 10, fig. 4, where the separate regions are distinguished.
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5. Carapax of Macrowra.—We have been thus minute in detailing
these peculiarities of the Brachyura, in this place rather than in con-
nexion with our remarks on that order, because the subject has an
important bearing upon the homologies of the Macroura, as compared
with the Brachyura, to which subject we now allude. The ques-
tion is—

What part of the carapax in the Macroura, corresponds to the ventral
pieces (or mandibular) in the Brachyura? Milne Edwards observes,
that the epimeral suture in the former group crosses the carapax near
its middle; and that, therefore, the whole lateral and posterior por-
tions are the analogues of the ventral pieces, or the epimerals, as desig-
nated by him. This suture will be observed in several species figured
in the Atlas, and is particularly distinet in the genus Astacus. Milne
Edwards thus makes the larger part of the carapax epimeral in cha-
racter.

Excepting that we consider what is here called epimeral, the man-
dibular seqgment, we agree with Edwards, fer the most part, in the
above-mentioned deduction; so that, while the mandibular segment is
confined to the ventral pieces of the Brachyural carapax, it consti-
tutes its posterior half in the Macroura.

On a hasty glance, we should hardly deem it probable that in
species so closely related as the Brachyura and Macroura, the same
parts should be so diverse. In the Scyllari, we may trace, on the sur-
face of the carapax, the medial, cardiac, and other regions of the
Brachyura, and in analogous positions; as though the surface had
similar relations throughout. We should little think the depression
between the cardiac and medial regions to be the course of a suture
between the mandibular and second antennary segments, any inore
than it is so in the Cancroidea; yet below, there is a suture extend-
ing laterally from  the anterior angles of the buccal area, which
evidently corresponds to the suture in Astacus that is continuous
across the back of the carapax in the line here pointed out. More-
over, there are no lateral pieces to the carapax. We are thercfore
forced to consider this suture, although in the Macroura nearly hisect-
ing the carapax across, the same that takes a more backward course
in the Brachyura, and separates only the narrow ventral pieces.
There is no other suture of analogous character.

It is an important fact, in its relation to this subject, that although
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the suture varies little in position in the Brachyura, still, as the
species become more elongated, there is often a deep depression, cor-
responding precisely in its course to that of the Macroural suture.
In the broad Cancridee, having an areolate carapax, the more strongly-
marked transverse depression is that which crosses just posterior to
the medial and the antero-lateral regions, and terminates just anterior
to the fifth normal tooth. But as the carapax elongates, this depres-
sion (which in all cases goes behind the medial region), instead of pass-
ing posterior to the antero-lateral regions, bends more forward, and
terminates anterior either to the second or third normal teeth. Even
in Eriphia, this depression has this forward course; and in the Oxy-
rhyncha, which are more narrow oblong, the depression is often
strongly pronounced, and like the Macroural suture in position, both
above and below, although never becoming a proper suture. The
carapax seems, in such cases, to be divided across very nearly as in
Astacus.

These relations just pointed out, may seem to show that the suture
in the Macroura is actually homologous with the depression in the
Oxyrhyncha, rather than with the lateral suture of the carapax of
these species. It certainly proves a similarity of position in the two;
yet we are still disposed to infer, that the lateral suture of the Bra-
chyura is actually represented by the transverse suture of the Ma-
croura. The latter have no lateral suture, and the transverse suture
commences at the same point in each tribe. The Oxyrhyncha indi-
cate, by the character mentioned, a tendency which is exhibited in a
developed condition in the Macroura. It is a foreshadowing of a
structure which is not consistent with the Brachyural type, but which,
when the abdomen is prolonged, as also the cephalothorax (as in
Pagurus or Astacus), becomes characteristic of the body.

More direct evidence, with regard to the normal constitution of the
Macroural carapax, is obtained by tracing the transitions through the
Thalassinidea and Astacus to the other Macroura. The longitudinal
suture, called the epimeral by Edwards, actually exists in most Tha-
lassinidea; and besides, there is a transverse suture crossing the
back, as in Astacus, connecting nearly the middle points of the longi-
tudinal sutures.* The longitudinal sutures are nearly horizontal
in Thalassina, but more oblique in Gebia, very much as in Astacus.

* See, in the Atlas, the Plate illustrating the Thalassinidea.
9
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The anterior part of the longitudinal sutures and the transverse
dorsal suture, taken together, eonstitute, therefore, the analogue of the
transverse suture in Astacus. The anterior segment thus cut off, is
the true first antennary; it is the only part which reaches this pair of
organs. The posterior segment consists of a dorsal piece and two
lateral, and cannot therefore be an epimeral to the anterior; it is
rather a distinet segment, with its own epimerals separate. The
dorsal segment of these three, is either narrow linear, as in Thalassinea
(and also in Pagurus), or broad, as in Gebia. In Astacus, there are
traees of the same division of the posterior part of the carapax into
three parts, a dorsal and two lateral, and the dorsal piece is very nar-
row in some species (as A. affinis), and broad in others. There is a close
correspondence with the structure exemplified in the Thalassinidea.
The posterior part of the carapax must, therefore, be a separate seg-
ment, and is mainly if not wholly, the mandibular seginent. We say
mainly, for in Thalassina there is some reason for believing the poste-
rior dorsal segment and the lateral pertaining to it, to inelude also
two or three segments, more posterior, as there are transverse sutures
indicating their limits. This point, and others bearing on this sub-
ject, are illustrated in our remarks on the group Thalassinidea.

A dissimilarity between related forms, like that deseribed, is no un-
usual fact among Crustacea. In Apus and Cypris, the carapax is evi-
dently either mandibular or second antennary, as in the Brachyura;
for the body is attached to the shell only by its anterior portion. In
Daphnia, closely related to Cypris, as explained beyond, there is a dis-
tinet cephalic suture, so that only a small anterior part of the carapax
1s second antennary, and all the rest is probably mandibular. Pass now
to one of the Cyelopidee. In these elongate forms, not far removed from
the Daphnize, the shell of the cephalothorax, instead of pertaining to one
or two segments, has distinet articulations behind, making, it may be,
four segments in all; one quite oblong anteriorly, and the other three
or four posteriorly. The anterior one, we might, perhaps, infer from
analogy, to pertain to the mandibular or second antennary; but there
is sometimes a cephalic segment, as in Daplinia, bearing only the
second and first pair of antenna; and there is also in other species still
another suture posterior to the cephalic. Thus, the subdivisions of
the shell of the cephalothorax are dependent on its connexion with
the body. It may, as in Daphnia, belong to the anterior segments
alone; or, as in Cyclops, to a series of segments. So, in the Eubran-
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chiates, the body of the carapax of the Brachyura may pertain to the
second antennary segment, and only small ventral pieces to the
mandibular; while the Macroura, in which the shell is somewhat dif-
ferent in its connexion with the cephalothorax, and more oblong and
narrow in form (as in Cyclops), may have the suture which separates
the mandibular and second antennary segments, run across so as
nearly to bisect the cephalothorax. Among the Schizopoda, closely
related to the Macroura, the second antennary portion of the shell is
still smaller. In some Myside, there is an appearance of a cephalie
suture nearly as in the Pontise; and in Lucifer, the second antennary
segment is a narrow, neck-like elongation, anterior to the main part
of the carapax, from which it is separated by a suture. There are
hence variations even in species of the Macroural type (under which
the Schizopoda are here included); so that, while in some, the snture
between the second antennary and mandibular segments nearly bisects
the carapax, in others, it separates only a small cephalic segment.
Its position in the Brachyura is at the other extreme, the mandibular
segment being reduced to the narrow ventral portions of the carapax.

The carapax in Scyllarus is abruptly inflexed either side, as in the
Brachyura; while in most of the order Macroura, the lateral surface
is flat or evenly convex, and no trace of the lateral margin is to be
seen except in one or more spines, in a line below the line of the eyes,
which appear to mark its position.

6. Homologies of the Lower Orustacea.—The carapax pertains normally
to the anterior segments of the body in many of the lower Crustacea.
In the Amphipods and other Choristopoda, it is cut short at the seventh
normal segment, and covers only what may be called a head; this head
1s very small, and includes the mandibles and three pairs of maxille,
besides the organs of the senses, leaving seven pairs of thoracic feet,
each pair to its own well-developed segment. The exact normal rela-
tions of the shell of the head is with difficulty determined; yet the
argument that this segment extends across below, just anterior to the
mandibles, and only here, probably holds in this group, as in the Deca-
poda, so as to show that the shell pertains either to the mandibles or
second antennee: farther investigation may possibly bring out a more
definite decision.

In the preceding remarks, we have anticipated, in part, what we
Jiave to say respecting the shell in the Entomostraca. Yet we men-
tion the facts here in place, and with some more details.
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In Branchipus, the same structure in this respect exists as in the
Choristopods.

In Cypridina, of the Cypris group, the shell evidently corresponds
to the second antennary or mandibular segment, or both, since it is
in the neighbourhood of these parts that it is connected with the
body. There is a dorsal union in the vicinity of the second antennse,
and a large transverse muscle either side, for closing the shell, that
passes out from near the base of the mandibles and inaxille. Tt
seems probable, from faets observed in the Daphnia and Cyeclops groups,
that both the second antennary and mandibular segments are included,
and the latter, perhaps, most largely.

In Apus there is the same dorsal union as in Cypridina.

In the Daphnia group, as already observed, there is a distinct seg-
ment of the body to each of the natatory legs, and therefore the
buckler or shell must pertain to an anterior segment, and either to a
maxillary, a mandibular, or a second antennary segment. Between
the cephalic part bearing the antennwe (the second antennze alone
are present) and the rest of the carapax, there is often a suture, sepa-
rating the shell into two distinet parts. The anterior part is evidently
the second antennary segment; the posterior must belong therefore to
the mandibular or maxillary segment, and probably to the former.

In the Cyclopacea, there is in Cyclops a single segment covering the
cephalothorax to the ninth normal segment, and the ninth, tenth,
eleventh, and twelfth segments (the following being wanting and the
twelfth often so), are each distinct. From the close relations of these-
species to the Schizopods, we might infer that the shell of the large
anterior segment belonged mainly to the second antennary segment.
But a suture and constriction in species of the genus Pontia separates
a head segment which is properly the antennary. The rest of the
large segment, from analogy with the Daphnidse, might then be attri-
buted to the mandibular ring. But in many species of the same
genus, there is another suture or articulation intersecting this segment
near its middle, between the sixth and seventh normal rings, the first
of the two bearing the mandibles, a pair of maxillee, and a pair of
maxillipeds, and the second, two pairs of legs. There is in this case
a very different relation of the shell, approaching that in the Choris-
topods. It appears therefore to be a faet, that in some cases when the
shell grows with an attachment along the whole thorax, the annula-
tions, corresponding to the members below, may reach the surface.
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In the Caligacea, there is a subdivision of the carapax very similar
to what is found in the Cyclopacea. There is sometimes a very narrow
Jirst antennary segment in front, distinctly articulated with the follow-
ing part; then a large segment covering the second antennse and the
following four pairs of organs; next a segment bearing two pairs of
legs, and then two segments each with a single pair,—the whole corre-
sponding to eleven normal segments. The last four pairs of legs are
very similar in form and structure to those corresponding in the Cy-
clopacea, and the only essential difference is, that a fifth pair (twelfth
segment), often present in the latter for prehension in coition, is not
found in the Caligacea.

The examples referred to, are sufficient to exhibit the varieties of
composition in the carapax or shell of Crustacea of different tribes or
families; and without pursuing the subject farther, we annex a table
showing the normal relations of the segments and members for the
predominant forms. In this table the normal segments are numbered
in the first column with Roman numerals. The fact that the appen-
dages of a segment are obsolete, is indicated by a zero; and that both
a segment and its appendages are ohsolete, by two zeros.

10
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A TABULAR VIEW OF

EuBRANCHIATA vel DECAPODA. ANOMOBRANCIIATA,
SEGMENTS, CANCER. BCYLARUS. SQUILLA. EUPRAUSIA, LUCIFER.
Cephalo- Artie. Br. Artic. Br. Artie. Br. Artie. Br. Artie. Br.

thorax. Append. Append. Append. Append. Append. App. Append. (App. Append. App.

I.  |Oculi. Ocnli. Oculi. Oculi. Oculi.
II.  |Ant. I Ant. I. Ant. I. Ant. I, Ant. 1.
III.  |Ant. IL Ant. II. Ant. I1, Ant. II. Ant. II.
IV. [Mand. Mand. Mand. Mand. Mand.
V. |Max. I Max. I. Max. Max. Max. 1.
VI. (Max. Il Max. II. Maxd. Maxd. Max. I1.
VII. |Maxd. I Maxd. I P. ped. L. P. bifid. I. Maxd.

VIII. |Maxd.II. I. I Maxd. I1. |I. 1. P. preh. IL. P. bifid. II.| I. |P. subped.

IX. (Maxd. IIL IIL.IV. V.IMaxd. III. [TIL.IV. V.| P. preh. III. P. bifid. I1L| 1L+ P. subped. | &
X. |P.preh.l. [VI. VII. (P. ped. I. [VI.-VIIL(P. preh. IV. P. bifid. IV| III. |P. subped. ’§
XI. |P.ped.Il. |VIIL P.ped.Il. IX.-XII. |P. preh. V. P. bifid. V. | IV. [P. subped. | &
XII. [P.ped. IILIX. P. ped. IIL|XIILXVIL|P. bifid. VI, P. bifid. VI.| V. {P. subped.
XII. |P.ped.IV. P. ped. IV | XVILXX./P.bifid. VII. 0. P. VI. 0. P.
XIV. |P.ped.V. P.ped. V. |XXI. P.bifid VIII, 0. P. VIL 0. P.

Abdomen.

A A, ol App. I App. L. 1. |App. L App. L.

Il {App. IL App. IL App. IL. IL. |App. IL App. IL.

III.  |App. IIL App. III App. III. | IIL. {App. IIL App. III.

IV. |App. IV. App. IV. App.IV. [IV.{App.IV. App. IV.

V. |{App. V. App. V. App. V. V. |App. V. App. V.

VI. [|App.caud. App. caud. App. caud. App. caud. App. caud.
VIL.  [0. App. 0. App. 0. App. 0. App. 0. App.

* In this table the following abbreviations are used:—Ant., antennz; App., appendices;
Branch., branchiales ; caud., caudales; Mand., mandibuli; Mazx., maxille; Mazd., maxil-
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THE HOMOLOGIES OF CRUSTACEA*
CHORISTOPODA. ENTOMOSTRACA.

BEGMENTS. TALITRUS. BPHEROMA, CYCLOPS. CALIOUS, DENILIA. DAPHNIA. CYPRIS.
Cephalo- a N Artic. Artic. Artic. Artie. Artic,
t;ir:x. Artic. Appendagos. Artic. Appendages. el A eed! e izl

I 0. 0. 00. 00. 00. 00. 00.

II.  [Ant. L. Ant. L. Ant.I.  [Ant.I.  |Ant. I 00. Ant. I.
III.  {Ant. IL Ant. II. Ant. II.  |Ant. II.  |Ant. II.  |Ant. II.  [Ant. IL
IV. |Mand. Mand. Mand. Mand. |Mand Mand. Mand.

V. [Max. L Max. I. Max. Maxd. |Max Max. Max.
VI. [Max. IL Max. II. Maxd. |P.ped. [P.nat. |P.nat. [Maxd.
VII. [Maxd. Maxd. P.preh. |P.preh. |P.nat. |P.nat.  |P. ped.
VIII. |P. ped. I. P. ped. I. P.nat,  (P.nat. (P.nat. [P.nat. |P, ovar.
1IX. |P.ped.IL.—Branch.P. ped. II. P.nat. |P. nat. P. nat. P. nat. 00.

X. |P.ped.Nl.—Branch.P. ped. IIL. P. nat. P. nat. P.nat.  |P. nat. 00.

XI.  P.ped.IV.—Branch.P. ped. IV. P.nat. |P.nat.  |P.nat. [00. 00.
XII. |P.ped.V.—Branch.P. ped. V. 0. vel 00. (00. 00. 00. 00.
XNI. (P.ped.VI.—Branch.P. ped. VI. 00. 00. 00. 00. 00.
XIV. |P.ped. VIL P. ped. VIIL. 00, 00. 00. 00. 00.

Abdomen,

I.  |App. nat. App. IL—Branch. [0.v.P.rud.[0. v. 00. |P.rud. [0.v.P.rud./0. v. 00
II.  [App. nat. App. I1.—Branch. (0. 0. 0. 0. 0.

III.  |App. nat. App. III.—Branch.IO. 0. 0. 0. 0.

IV. |App. styl. App. IV.—Branch. 0. 0. 0. 0. 0.

V. |App. styl. App. V.—Branch. 0. 0. 0. 0. 0.

VL. |App. styl. App. VL stylif.  [App.caud./App. caud.[App.caud.|App.caud.[App.caud.
VIL. 0. app. 0. app. 00. 00. 00. 00. 00.

lipedes; nat., natatorii; ovar., ovariani; ped., pediformes; preh., prehensiles; rud., rudi-
mentarii; styl., styliformes; subped., subpediformes.
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Limulus.—In Limulus, the body consists of three segments, and they
may be compared to the segments in Caligus. The anterior seg-
ment bears six pairs of members; the first appears to correspond to
the second pair of antenns (or third normal segment), the second,
third, fourth, fifth, and sixth, to the mandibles and the four following
pairs of members (or the fourth to the eighth normal segments in-
clusive). In the Caligus, the last pair here referred to is natatory, and
the carapax is divided just anterior to it, instead of posterior.

The second segment of the body, which we consider as a continua-
tion of the cephalothorax, and not abdominal, bears siz pairs of
foliaceons organs, analogous to the foliaceous appendages of the pos-
terior part of the thorax, in certain Caligidee, in some of which, one or
two pairs of legs are combined into a broad thin plate, like an apron.
These six pairs make up exactly the normal number of cephalo-
thoracic segments,—fourteen. It is an objection to viewing this seg-
ment as abdominal, that in no Entomostracan is the abdomen pro-
vided with branchial appendages. Moreover, the close relation to the
Caligidee,—the resemblance as regards the general form and subdivi-
sion of the shell, supposing the two segments both cephalothoracic,—
and the near resemblance between the foliaceous appendages and the
cephalothoracic appendages, in certain Caligi as well as in Apus
and the allied, are believed to be good reasons for adopting the opinion
which we have here brought forward.

The abdomen, according to this view, is confined to the last or third
segment.

7. Homologies of the Phyllopoda.—The Phyllopoda, in which the
number. of segments exceeds the normal number, offer a difficult
problem to science, viz., the determination of the normal relations of
the appendages. In Branchipus, the number of segments is twenty-
two, of which nine belong to the abdomen, eleven to the body posterior
to the second pair of maxillee ; seven being the normal number for the
former, and eight for the latter. In Limnadia, there are eighteen or
twenty-seven pairs of thoracic members following a pair of maxilla
and mandibles. In Apus, there is a pair of mandibles, then two of
maxille, then a large series of legs, all of which are more or less folia-
ceous excepting the anterior. In Nebalia, the abnormal character is
the same, although the members are not as much multiplied.
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The most natural supposition, in view of the fact that the members
of Crustacea consist normally of three parts or branches, a tigellus, a
palpus, and a fouet, is that the multiplication consists in these several
parts (two of them or the three) becoming separate legs and at the
same time having separate segments in the body, the normal basal
portions of each possibly corresponding to these segments; and possibly
we see some analogy also in the multiplication of branchige, two or
three being often appended to a single leg in the Decapods.

In Limnadia, there are eighteen or twenty-seven such legs, each
number a multiple of three. The form of the animal, even to its ab-
domen and its thoracic members, is very much like a Daphnia. In
the genus Penilia of the Daphnia group, the number of pairs of legs
1s six, and they occupy the sixth to the eleventh normal segments, the
last three segments of the thorax being obsolete, as in Caligus and Cy-
clops. If now the number of legs of Penilia be multiplied by three, it
gives the number in a species of Limnadia; and again, if the number
of pairs of legs in Penilia be increased by three (the number of obso-
lete segments), and then the sum be multiplied by three, it gives
twenty-seven, as found in another Limnadia. The arrangement will
then be as follows :—

Normal Segment I. Obsolete.

5 « I, ITX. Antennz.

e ¢«  IV. Mandibles.

v “ V. One pair of maxillz.

e “  VI.-XI. Six segments with eighteen pairs of branchial plates.
£ “  XIL-XIV. Three segments, obsolete.

Or, if the number of branchial plates is twenty-seven, the normal
segments VI. to XIV. (nine in number) may correspond to them.

In Nebalia* there are only the normal number to the thorax, if the
four pairs of two-branched or natatory members are annexed to the
abdomen, as so considered by Milne Edwards.t But by this arrange-
ment, the abdomen is abnormal in number of segments when the

* We here take under consideration the Nebalia Geoffroyi, well figured and deseribed
by Milne Edwards; sec Ann. des Sei. Nat., xiii. 297, pl. 15; ibid. [2], iii. 809; also
Illust. of Cuv. Régne Animal, by M. Edwards, pl. 72, fig. 1. The species figured by
Leach, and upon which the genus was founded, has not yet been described with full
details; it appears to have five pairs of natatory feet.

1 Régne Animal, Crust., pl. 4.

11
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thorax is not, a condition improbable. Moreover, as the animal is much
like a Schizopod, it has some bearing on this question, that the carapax
covers the segments to which the four pairs of natatory legs belong, as
if these were thoracic members. Again, the following part of the body,
consisting of four segments, resembles an abdomen, and seems to be
complete in itself, and has the number of articulations nsual in the
Cyclopidee, another group to which Nebalia is related; and the appen-
dages below to the first two of these joints are rudimentary and very
different from those of the joints preceding. The natatory legs are
very closely similar to the four pairs of the Caligidee and Cyclops, ap-
pended to the posterior cephalothoracic segments. On this ground
we conclude that the eight pairs of branchial plates, and eight seg-
ments in Nebalia, belong to the four normal rings, and suggest that
the arrangement of the members may be as follows:—

Normal Segment I. Eyes.

& ¢ IIL, III. Two pairs of antennze.

L9 #  IV. Mandibles.

(@ “ V., VI. Two pairs of maxilla.

% “  VIL-X. TFour segments and eight pairs of branchial legs or plates.
& “  XIL-XIV. Four segments and four pairs of natatory legs.

In Branchipus, the eyes, antennse, mandibles and two pairs of max-
illee, belong as usual to six segments. Then there are eleven segments
remaining, instead of eight. We have no evidence sufficient for laying
down decisively the true arrangement; we only suggest the follow-

ing :—

Normal Segment I. Eyes. :

e « ]I, III. Antenna.

& ¢ IV. Mandibles.

i “ V., VI. Two pairs of maxille.

% “  VIL-XI. (Five scgments) ten pairs of branchial legs.

L4 ¢ XIIL. Eleventh pair of branchial legs.

“ “  XIIIL and XIV. Obsolete, as in Pontia among the Cyclopidze,

to which genus the Branchipus has relatious in general form.

This subject has a high interest, on account of the fact that the
earliest Crustacea (Trilobites) were abnormal in number of segments,
like the Phyllopoda. They correspond to some modification of the
law which now prevails in this class of animals. The basis for con-









CRUSTACEA PODOPHTHALMIA.

OrpEr I. EUBRANCHIATA.

THE subdivision of the EubrANCHIATA or Decapoda into three groups,
Brachyura, Anomoura, and Macroura, proposed by Milne Edwards, has
been mentioned. This arrangement has been objected to by some
authors, who recognise only the first and last groups as natural ; the
Anomoura being distributed between the others. On this subject we
offer the following considerations. In the course of our observations
we shall have to assume the correctness of the subdivisions of the
Brachyura, which subject is discussed on the following pages. '

The division Anomoura, was instituted for certain Decapoda having
an intermediate character between the Macroura and Brachyura.
When these two great gromps are regarded in their embryogenic
relations, the propriety of recognising such a division seems to be
strikingly apparent. We observe, in this light, that the species are
like marks along the several lines, between the lower and higher of
these grades, some partaking nearly of the character of the higher
grade, others nearly of the lower; yet they are so far distinct, that
the relation of the whole is better appreliended, if they are arranged
in a separate division—as a kind of transition class—than if the spe-
cies are divided, and merged in the two grand divisions. Viewing the
Eubranchiata in their relative grades, we naturally look upon the
Brachyura as having the higher position—as higher in space, if we
conceive the generic names as having a location; and, the Macroura.

in a similar manner as having a lower position; while between the
12
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two, partaking neither of the typical characters of the former or latter,
a number of forms are arranged, that are as stepping-stones from one
to the other. A subdivision into a higher, and a lower, and a transi-
tion group, is therefore, true to nature and convenient to the mind.

It is of great interest to trace out these relations; and, in order to
appreciate their true value, we must first comprehend in what way,
or by what characteristics, superiority of grade is exhibited. Concen-
tration in the nervous system, has been well shown to be the basis of
it, and simplicity (under certain limitations) in number of external
members or parts, its exhibition. Prof. Agassiz has shown that the
larger number of articulations in the body, and of limbs appended to
them, form a mark of inferiority of grade. This characteristic is a
mark of the vegetative quality prevailing over the animal. The
caterpillar, with its long, many-jointed body and numerous legs, is an
inferior grade or condition of the butterfly; in the former, the abdo-
minal and digestive part predominates; in the latter, the cephalo-
thoracic, or those parts by which the higher functions of the animal
are performed, and the head is a single centre, in which the senses
and organs of the mouth are closely grouped.

The Eubranchiata, among Crustacea, afford another illustration of
this principle. It is well known, since the investigations of Thomp-
son and Rathke, that the imperfect Crab has the long tail of the
Macroura. The fact, that the Macroura are a lower grade, is there-
fore obvious from this analogy. Like the larvee among insects, the
abdominal portion of the body is largely developed and furnished with
appendages; and usually this portion far exceeds in extent the cepha-
lothoracic. But, in the Crab, the abdomen is reduced to its minimun,
and in males is memberless; the whole force of the system is concen-
trated in the cephalothorax; and, even the nervous ganglia of the
members, as Edwards and Audonin have well exhibited, are gathered
into a single mass, while they are like distant knots in a long cord in
the Macroura.

But there are other marks of superiority beside these well-known
and often-mentioned facts; and the additional points to which we now
allude must be understood, before we can explain the gradations
among the Anomoura.

It is one distinction between Crustacea and true insccts, that the
former have no proper head. Among those Crustacea that rank highest,
we ought to find the nearest approximation to the concentrated or
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closely-grouped cephalic organs of Insecta. The Maroip species are
placed in the first rank by Edwards, and all facts sustain them in
this position. Here we find the eyes and the two pairs of antenne
brought most intimately into conjunction. The narrow front of the
species (unlike the broad Cancer), concurs to this end. The eyes,
moreover, extend in deep orbits, nearly to the medial line; and
directly beneath them, in the same line, lie the two pairs of antennee;
the inner on a narrow, longitudinal space, and the outer close along-
side. The mouth-organs are mueh more posterior; and here Crusta-
cea diverge from the Insecta. The Maioidea are then the highest, as
well from the organs of the senses, as the grouping of the thoracie
ganglia. .

This concentration is farther seen in the complete coalescence be-
tween the base of the outer antennze and the shell below.

It is also observed in the insignificant size of the flagellum of these
antennse. With a highly sensitive nervous system, a long external
appendage is not necessary. Such an elongation of these organs is to
be found only as we desecend in the scale. Among the Macroura
there is the largest development, and there is often an appendiculate
scale or lamella, by which the surface is still more enlarged.

Passing from the Maioidea, to the CANCROIDEA, we find the eyes and
antenng still almost as nearly in the same transverse line; the outer
(or second) antennse are, however, a little more posterior, and the
inner are almost always transverse, instead of longitudinal, separating
widely the outer antennse. The eyes, moreover, are more distant at
base. We detect, therefore, less evidence of the concentration pointed
out in the Maioidea;—there is a partial dispersion of the forces which
are most energetic when so grouped together as to add the force of
each to all, with combined effect. Besides this, the base of the outer
antenne is bounded by a distinct suture on the outer side, instead of
being soldered to the shell, and in some cases of lower grade, this first
joint is quite free, and may even have motion. The abdomen and
sternum is still narrow, as in the Maioidea.

These observations would place the Cancers highest among the Can-
croidea, since these species have the antennary space narrow, and the
inner antenng longitudinal,—and the Portunide or swimming species
low, as here the outer antennee are often free at base.

In the GrAPSOIDEA, which follow next as a class, the eyes are usually
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still more distant. But there are Cancroidea that approach the
Grapsoid species in the distant eyes, and there are Grapsoidea which
even exceed the Cancroid species in the approximation of the eyes at
base. This character, therefore, would place the two groups on nearly
the same level, or, we should rather say, that the grades are various
in both groups, yet the average character is somewhat higher in the
Cancroidea. The broader sternum and abdomen common in the Grap-
soids, is proof of the lower grade of the class. The outer antennzw are
small, as in the Cancroids.

In the LeucosoipEa, we find the same narrow front, approximate
eyes, and small antennary space, as in the Maioids, and their charac-
teristies afford evidence of the high grade of the species. The more
perfect character of the efferent chanunel of the branchial cavity
appears to be a step beyond what is found in the other Brachyura.
The preelabial plate in the Macroura and ordinary Brachynra is essen-
tially the same; the improvement exhibited in passing from the
lower to the higher grade consists in its more perfeet limits anteriorly,
and the more accurate adaptation of the outer maxillipeds to its borders.
Another step occasionally observed, is the division of it by a low ridge
separating an outer portion as the efferent channel. But in the Leu-
-cosoids, there is a higher perfecting of the branchial system, this ehan-
nel being made a complete tube, through the modification of the pree-
labial plate—its clongation in front at middle—in conjunection with
the elongation and adaptation of a branch of the first pair of maxil-
lipeds. It is difficult to decide whether this peeuliarity should be
admitted as proving a higher grade in the species, or only in the
branchial system alone. The existence of the ridge on the preelabial
plate is not throughout a mark of superiority, since the Maioidea have
no such ridge, although unquestionably higher than the Eriphinse,.in
which speeles such a ridge exists. All the facts, however, combine to
give the Leucosoids, especially the family Leucosidee, a high rank—
but little inferior, we believe, to that of the Maioids. They have a
narrow, small abdomen, a well-compaected body, and often the hardest
shells that occur among Crustacea. The broad form of the Calappa is
only a lateral extension either side of the posterior part of the ecarapax.

The CorysTOIDEA, the only remaining grand division of the Brachy-
ura, has several marks of inferiority of grade. This inferiority is
strikingly seen in the large outer antenna, by which they approach
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the Hippidea and the Macroura; and we find these antennz longer as
the body passes from the transverse to the narrow elongate form. 1In
the broad Trichocera, they are but little longer than in some Can-
eridee; but in Corystes, the length is as great as in Hippa, and the
organ is fringed with hairs through all its length.* We see in them,
therefore, the degraded Cancroid, and no resemblance to the Leuco-
soids. Again, the outer maxillipeds are often prolonged over the epi-
stome, and as this is most striking in the narrower species which bear
other marks of degradation, this quality may be taken as another
proof of their inferior grade; they approximate, in the ill-defined front
margin of the epistome, to the Macroura.

This review of the relative rank of the different grand divisions of
the Brachyura, prepares us to trace farther the gradations through
the Anomoura to the Macroura.

The peculiarities of the Maecroura which should be in mind, are as
follows :— Q

1. A large, elongate, extended abdomen, with five pairs of appen-
dages beneath, and another caudal pair (to the penult segment).

2. Carapax, with rare exceptions, free at the side, and not soldered
anteriorly (as in the Brachyura) to the epistome.

3. Inner antennse without fossettes, and elongated.

4. Outer antennce posterior and often exterior to the eyes, elongated,
and often having a lamellar appendage at base.

9. Front margin of buecal area not a distinct margin, and outer
maxillipeds pediform, instead of opereular.

6. Vulve in coxs of third pair of legs, and no copulative pouch.

7. No sella turcica or median apodeme.

8. The nervous cord elongated down the abdomen, and having a
series of ganglions.

9. Branchize vsually more than nine in number.

10. The carapax without a suture along the sides, but when any
exists, it crosses the middle of the back; that is, as has been explained
on a preceding page, the mandibular segment instead of forming only
the margin of the carapax either side, constitutes its posterior half
when any distinetion of the segments is to be discovered.

* It should not be understood that we consider small antennae a necessary mark of
higher grade; on the contrary, it is possible that the organs may be obsolescent, and so
mark inferiority, as in Acanthocyclus. 'We allude only to a general principle, the point
of which must be obvious without further explanation.

13
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We here give only a summary of the prominent charaeteristics, in
order to illustrate thereby the gradations into this type from the
Brachyural. '

From the high rank of the typical Maioidea, the first point of degra-
dation seen is in the Parthenopinea. They are the Caneroid forms of
this group, having the short epistome of the Cancroidea, and the base
of the outer antenna usually bounded exteriorly by a suture, and
commonly a rather broad front, thongh still rostrate.

The second step in degradation is to the Oncininea, the outer an-
tennze being here wholly free and eylindrical. Moreover the two
posterior pairs of legs are prehensile. The other characters pertain
to the Maioid type, and are in accordance with the typical Brachyura.

The grade next lower carries the series below the true Brachyural
level. Either the branchize are more numerous; or the outer antennge
are posterior to the eyes; or the inner antennee have no fossettes; and
in connexion with ¢ne or the other of these marks of degradation, the
vulvae are peculiar in being situated in the basal joint of the third pair
of legs, as in the Macroura, instead of in the sternal plate, as in the
Brachyura; and the abdomen begins to show some traces of increase,
either in its appendages, or size, or both. Besides, the posterior legs
are more or less prehensile, as in Oncinopus, and also much smaller
than the others,—this smaller size, both here, and where it occurs in
the Macroura, being a mark of low grade. Internally, the sella tur-
cica, median apodeme, and female copulative pouch, are wanting.

This degradation is seen in Latreillia, an Inachoid form; the poste-
rior legs being shorter and prehensile—the anterior antennse without
fossettes—the posterior antennee arising from behind the eyes—the
vulvee in the base of the third pair of legs—the sella turcica and
median apodeme wanting. The species, however, have the Brachyural
number of branchize, and the habit of a Leptopedia.

It is observed again in Dromia, a Trichia-like form. The genus
Trichia is of the Parthenopinea group, and is Libinioid in aspect; it is
a transition genus between the Parthenopinea and the Dromioids.
Here the antenna are as in the Parthenopinea; but the four posterior
legs are prehensile, the branchise abnormal (fourteen) in number, the
vulvee, sella turcica, and median apodenie as in Latreillia. The abdo-
men in both these genera is small, yet in the last, there are traces of
a transition character.

A still lower degradation of the Maioid type brings us to Lithodes
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and Pagurus. In these genera, the eyes are anterior to the first
antennwx, even pertaining to a separate annulus, and the second
antennze are still more posterior, and usnally exterior to the eyes.
Thus the concentration and close conjunction of the organs of the
senses, so charaeteristic of the typical Maia, gradually fades, and
these organs instead of being combined, begin to take on an arrange-
ment in series like the posterior members of the body. The abdomen
is also largely developed, and in Pagurus a pair of appendages to the
penult segment unites with the last segment in forming a caudal ter-
mination to the body, like that of the Macronra. The posterior
thoracic legs are short; and other characters show the grade of the
species to be but little removed from the true Macroural type.

Descending still lower, we eome into the range of the Macroura.
The family which appears to represent the Paguri, is the Thalassina
group. This is seen in the form and markings of the cephalothorax;
the characters of several of the legs; the first and third pairs of
maxillipeds; and the outer antenna mostly without an appendicular
plate. The abdomen has the true Maeroural character, being fully
elongated, and furnished with a range of appendages below, in
both sexes. On a still lower level, we find this type again repre-
sented in the Squillidee, to which group, certain of the Thalassi-
nidea shotv an approximation. The Squillide, without thoraeie
branchise, are among the lowest of Crustacea with pedunculate eyes,
and belong to the group Anomobranchiata.

We have thus followed the Maioid type in its degradations to the
Maeroura, or even below this level. We may pursue the same course,
though not in all cases to the same extent, with the other grand divi-
sions.

It was seen that the Maioidean series passes down from the Parthe-
nopinea, the lower type of the division. An obvious series direct
from the Caneroidea, passes through the Corystoidea, whieh have a
relation to the Cancroids somewhat similar to that which the Par-
thenopinea have to the Maioids, excepting a wider separation. The
group into which the Corystoidea leads is the Hippidea. The form of
the narrower species approaches Hippa; the antenns are very similar:
the legs in the swimming species show an approach to this group;
and in general aspeet, also, there is much resemblance. But in
the Hippidea, the abdomen is much elongated and has appendages
either side of the last segment; the last thoracie legs are short, and
the species present the various other charaeteristics which widely



59 CRUSTACEA.

separate them from the Brachyura. We do not attempt to point to
any genus among the Macroura representing the Hippidea. Another
line from the Cancroidea passes through Acanthocyclus to Corystoides,
the latter genus having, like the Macroura, no fossettes for the inner
antennee, and both differing from the true Corystoidea in the outer
antennge being obsolete. DBellia, according to Edwards, has like cha-
racters nearly with Corystoides.

The Grapsoid species are represented of a degraded form in Porcel-
lana, and the particular connecting genera appear to be Grapsus and
Plagusia. The articulation of the fourth joint of the outer maxillipeds
with the outer angle of the third joint, shows that the type is Grap-
soid. DBut here the abdomen is enlarged and partly free; the lateral
appendages of the caudal extremity are large; the outer antennce are
posterior and exterior to the eyes; the posterior thoracic legs are
small and dorsal; and various other characters separate the species
from the Brachyura. While, at the same time, the inflexed abdomen,
with only a single pair of appendages in the male, the inner antennee
with fossettes, the outer maxillipeds covering tolerably well the buc-
cal area, and the gencral habit, are far from Macroural in character.

A still lower grade of this type is seen in Galatheea. The general
characters are similar to those of Porcellana; but both thorax and
abdomen are more elongated, and the habit is rather Macroural than
Brachyural, and there are cven present in males, the full number of
abdominal appendages. But, as De Haan with his nsual acumen has
detected, the carapax has the lateral suture of the Brachyura. It
appears then to be a group closely on the confines of the Macroura,
if not properly one of that division.

Through Galathea, we believe we may point out a passage into
the Macroural dominion by ASglea to Astacus. JAiglea has the
branchize of the Astacus group, consisting of clusters of minute cylin-
ders, and thus is not of the Galathgea family, although similar in habit
and in the posterior thoracic legs. We should thus connect the
Macroura with the Brachyura through two lines, one by Callianassa
and Pagurus, and the other by Astacus and Galathzea.

The Leucosoid type is found only in a single degraded form,—that
of the Ranina family. The species are nearly like Brachyura in
many characters. Yet the inner antennse have no fossettes; and the
vulvae are in the basc of the third pair of legs. The mouth is nearly
as in Leucosia or Matuta, and the feet are swimming feet, as in
Matuta. The first step towards this degradation is seen in Dorippus,

-
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in which the feet of the two posterior pairs are short and subdorsal, as
in Dromia; yet the essential eharacters are all Brachyural. De Haan
points out a relation between the Ranina group and Homarus among
the Macroura, mentioning a resemblance in the inner branch of the
first maxillipeds, whieh i3 narrow and elongate, and also in several
other characters.®

From these facts with regard to the gradations of the species, it 1s
evident that we present a clearer view of the relations, if we keep the
Brachyural and Macroural groups distinct, each at its own level and
within its own circumscribed limits, and place the intermediate links
in a separate group, as proposed by Edwards. We may thus more
readily point out and exhibit these links and gradations. The mind
in its conceptions of the range and relations of the several groups,
imagining the interlinkings to take place among points in space, would
thus locate them. We_thérefore believe, that the group Anomoura
1s established on philosophical grounds. Its diversities of types are
not greater than are found among the Brachyura, although more
striking as they occur among so small a number of species.

Some interesting points will be developed on a farther considera-
tion of the subject. ¢

We have found that the Maioidea are connected with the Macroura
through three distinct grades of degradation, following Oncinopus and
Trichia,—i. e., the Dromioid, the Lithodioid, and the Paguroid. Below
the Corystoidea we distinguish but one grade. Again, below the Grap-
soidea, we find but one (Porcellana) until we reach Galathea, just on
the confines of the Macroura. The greater number of distinct grada-
tions between the Maia and Macroural type is a consequence, evi-
dently, of the high pre-eminence of the Maia type. Counting Parthe-
nopinea, and Oncinopus, as two proper grades in the descent, we may
distinguish five in all. From the Cancroids (ranging in the same
grade nearly with Parthenopinea), we pass to the Corystoidea, which
is a longer step than from Maia to Parthenopinea; and thence to
Hippidea, which ranges at a lower level than Dromia, and a little above
Pagurus. From Grapsoidea, still lower than Cancroidea, we pass to
Porcellana, nearly on the same level with Hippa, and thence to Gala-
theea, but just above the Macroura. I have attempted to represent
this relative grade by the relative level or height in the following
table; and, although a rude representation of nature, it gives some

* Crust. Faun. Japon., p. vii.
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idca of the gradal relations of the groups. T give only the prominent
and obvious lines of relation, and not the many interlinkings of affini-
ties or convergences between the several lines.

BRACHYURA. MAIOIDEA. MAuNEa. LEUCOSOIDEA.
PARTHENOPINEA. ANCROIDEA.
GRAPSOIDEA.
QNCININEA. CORYS;I'OIDEA. Cycr.llsn.
|
Dro) IIDEA BELLIIDEA RANINIDIEA
M . . .
ANOMOURA. Anom. Maiidica. Anom. Cancridica. Anom. Leuecosidica.
PORCELLANIDEA.
HIPPIDEA. Anom. Grapsidica.
Anom. Corystidica.
LiTnopEA.
PAQURIDEA.
Anom. Maiid. degen. GALATHEIDEA. |
Anom. Graps. degen. !
| 1
I |
MACROURA. THALASSINIDEA. AB8TACUS.

This system of arrangement gives a very different view of the affi-
nities and gradations of species from the circles of De Haan, and, we
think, one that is more just to nature. Indeed, we deem the “circu-
lar system,” as it is called, a splendid failure, in the effort of mind to
compass the kingdom of life. It was a brilliant scheme when first
brought forward, embracing much respecting the relations or affinities of
species that then seemed almost like a new revelation; but as the first
glare has now passed, we can perceive that while it attempted to rid
science of the straight and rigid bars of artificial systems, it only modi-
fied the mode of coercion, by bending the bars into circles. There are
neither straight lines nor circles in nature, but main branching lines,
with subordinate branches, and almost endless reticulations or anasto-
moses, by curves of all kinds and of all grades of divergence and con-
vergence. .

According to the above explanations, we may consider—

The DROMIDEA, as the Anomoura Maiidica.

The LiTnoDEA and PAGURIDEA, as the Anomoura Maiidica degenerata.
The BELLIDEA, as the Anomoura Cancridica.

The HipPIDEA, as the Anomoura Corystidica.

The PORCELLANIDEA, as the Anomoura Grapsidica.

The GALATIZEIDEA, as the Anomoura Grapsidiea degenerata.

The RANINIDEA, as the Anomoura Leneosidiea.

We may distinguish thence four grades of the Anomoura.
1. ANOMOURA SUPERIORA.— Dromidea, Bellidea, and Raninidea : closely
Brachyural in most characters; eyes not anterior to inner antenna in
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position; ounter antennse sometimes posterior to eyes, but not exterior;
abdomen small and applied closely to sternum; candal extremity
without lateral appendages.

II. A~xoMOURA MEDIA.—Hippidea and Porcellanidea: eyes not ante-
rior in position to inner antennge; outer antcnnae posterior and exte-
rior to eyes; caudal extremity with lateral appendages; abdomen
rather large and free, or laxly applied to the sternum.

III. ANoMOURA SUBMEDIA.—Lithodea: eyes anterior in position to
inner antennese; abdomen broad and not symmetrical, without caudal
appendages; second, third, and fourth pairs of feet, similar.

IV. ANOMOURA INFERIORA.— Paguridea and Galatheeidea: eyes ante-
rior in position to inner antennae; abdomen large, hardly inflexed,
and having lateral appendages to caudal extremity.

Reaching the Macroural level, we find no longer a few species only
to a type, as in the Anomoura; there is a vast development of forms
with even a smaller variety of types. A distinct system of structure
is arrived at, which is not of the nature of a transition or mixed style
of insect-architecture, but a perfect and simple style of itsclf, and
upou this system as a basis, the number of modifications is exceed-
ingly large. There is a surprising fertility in the expressions of the
one idea cxhibited in the Macroural structure, and we cannot fail to
admire the infinity of resource displayed—which is the more won-
derful as it is not developed where the diversity of types and grades
favoured diversity of forms, as in the Anomoura, but in a single grade,
and as the development of a single defined thought.

Among the Macroura there are not those marks of imperfection
found in the Anomoura. The posterior thoracic legs arc well deve-
loped ; the abdomen is not a sluggish unwicldy mass, as in the Paguri,
but has a graceful outline and members to aid in its motions; and the
general figure of the body has not the halffinished aspect, the abor-
tive appearance, and clumsy limbs, which are so unlike either the
true Brachyura or Macroura. There is a balance in the forces, which
gives perfection to every organ, and all portions are like the well-
ordered parts of a harmonious structure.

In rising from the Macroural grade to a higher, the great point of
progress lies in the more efficient or concentrated character to be
given to the organs of the senses; as these are the centres of force,
they are therefore highest in the power required for elevation.

Among the lower Brachyura, the Grapsoidea, the posterior legs are
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often disproportionably smaller than the others, and it is this pair
which takes the swimming character in the natatory species—this
form being of a lower grade embryologically, than the gressorial. In a
grade below the Macroura, the Anomobranchiates, these same legs are
again found to fail of development.

It is a fact worthy of notice, that the genmus Dromia, which is
higher than Latreillia or Homnola, in having fossettes to the inner
antennz, has a mark of a lower character in having two pairs of legs
dorsal and abbreviated instead of one. But may not the condition
of the cephalic functions have a relation to the latter? May not the
cephalic progress towards the Brachyural type, show in what way or
degree the forces were exerted in the different directions in these dif-
ferent Anomoural forms ?

Taking the space between the mandibles and the first pair of an-
tennee, as the region which may be called the centre of development,
since this part first appears in the progress within the egg, and look-
ing upon the succeeding developments as going on anteriorly and
posteriorly in the cephalothorax from this point as a centre, the
actual distance to which such a development of members goes on, may
be regarded as inversely as the force required for them. The greater
the force required, the less the distance.* The large amount of force
required for the cephalic organs (the senses), is thus indicated by the
shortuness of the distance, and the more perfect the concentration or
close conjunction of these members (which is equivalent to the
shorter the space, provided the results are well perfected), the higher
the grade of the species, and the greater the concentration of force
expended in the result. The formation of the cephalic organs pre-
cedes that of the thoracic legs, yet not their completion. They
have an carlier existence, but their perfection goes on in continued
progress as with higher orders of animals, and they are not ordinarily
finished until the whole form is complete. Hence, while the suc-
cessive developments are going on posterior to the mandibles, there is
successive progress anterior to them, and the centre still holds its first
position. When then, as in Latreillia, we find the cephalic organs
digjoined or separated, we observe in this fact, evidence of that same

* That is, the distance to which the development of members goes on, and not mere
development of the shell, as in the growth of the beak, or some analogous enlargement of
vegetative character.
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diminution of force which is exhibited by the partial development of
the posterior pair of legs. The force is exerted in an animal modelled
after the Brachyural type; and a failure or decrease of energy in one
direction has its almost necessary parallel in diminished energy at the
other extremity; the first antennse without fossettes, and the second
antennse behind the eyes, balance the abbreviated posterior pair of
legs. It is not until the grade of the senses is of a lower order, re-
quiring less force for development, and a type is assumed which has
the anterior or cephalic part more prolonged, that we find again the
posterior legs fully formed; and this type is the Macroural. In the
Macroura, as in the Brachyura, the forces are well balanced, and every
part has its full development; they represent, as we have said, two dis-
tinet styles of structure, and the only two among the species under
discussion: the Anomoura are a transition grade, or a mixed style. -

In Dromia, the broader front and more distant eyes indicate, as in the
Parthenopinea, some degradation from the high Maia rank. The
senses are of a lower order, and their development, hence, requires
less force; and consequently, although the antennze, as regards the
fossettes and relative position, are more as in the perfect type, this
alone is not a mark of superiority. There is a sluggishness in the
animal that is proof of the low condition of the senses. The progress
of growth anterior to the centre of develppment, for these reasons,
may actually require less force, as compared with that required poste-
riorly to finish out the full Brachyura, than in Latreillia; and hence
the fwo posterior pairs of legs in Dromia are abbreviated. The
abbreviation of the carapax behind in most Anomoura, is another
mark of the same general principle—not a necessary though common
fact.

It may be said, that the object of the shorter hind legs of the
Dromia and allied species is sufficiently shown in the uses to which
they are put,—their enabling the animal to cover its back with shells
or foreign substances, and that we need not look to any principle like
that here bronght forward. But this resource is necessary to the
animal only because of its inferior character. They have not the
agility, or strength, or wit of the true Brachyura; and hence take the
clumsy aid of some foreign body or material, for self-defence. They
have an order of senses or a nervous force approaching that of the
Macroura, but placed in a system, that of the Brachyura, which is
wielded with vigour only when nerved after the full Brachyural mode.

15
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The use of the hinder legs in these species is therefore additional
evidence of their degraded system. The structure is not a primal
idea of itself, but a result of the same cause which has degraded the
senses, and given the whole character to the species.

In these observations we favour no monad theory: we simply en-
deavour to illustrate the general law or plan which the Infinite Creator
exhibits in his works.

Trizse I. BRACHYURA.

Berore offering remarks on the special classification of the Brachy-
ura, it is important to enter upon some gencral considerations with
respect to the importance of different organs as a basis of classification.

It has already been explained that no ¢ priori reasoning can prove
satisfactory; for there must be a special study of the objects to be
classified, before the value of the characters exhibited, even by one of
the highest order of organs, can be accepted as of paramount impor-
tance. We have illustrated this on a preceding page, by alluding to
the great discrepancies that exist among the different departments of
Crustacea, as regards the organs of the vital functions. The nervous
system is evidently the highest in its influence upon the vital energies
of the species, and its characters afford the most striking distinctions
between the several grand divisions in Zoology. Yet, general struc-
ture and plan of embryological development lLave a more exalted
importance; and though no nerves may be detected in certain Ra-
diata, they are Radiata still, and are not thereby removed from other
species in which such nerves may be distinet. It might seem a priori
very improbable, that species in which there is but one thoracic gan-
glion with radiating nerves, should be intimately rclated to species in
which there are half a dozen or more ganglions, at intervals in a long
cord; yet the nerves, though so unlike, are found to be indicative of
. only a narrow divergence, merely that which divides the Brachyura
and Macroura. The general relations of structure, as exhibited in
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the succession of parts forming the body, the similarity in the modes
of aeration, in the organs of the senses and the mouth, are evidences
of a common type, and a general resemblanee of habit or mode of life;
and a study of the embryology of these Crustacea, explains this close
typical affiliation. The value of any characters is hence to be ascer-
tained by a direct study of their bearing among the various species.

It should be remembered, moreover, that the characteristies men-
tioned in a description are not always the fundamental differences,
though as far as possible they should so be. The several fundamental
differences may be indicated perhaps by a mere angle in the shell;
and hence, when this is found to be the case, the peculiarity of this
angle is often mentioned, and the fact it indicates left untold. It is,
therefore, a general truth, that external characters are often of value,
not for what they are, but rather for what they indicate. In one
division, a character may be of the very lowest importance, dis-
tinguishing, possibly, only species, when it separated families or
tribes in another department. The pointed front of the Maioid
Crustacea is characteristic; for there is a range of peculiarities at once
suggested by it. DBut this form was allowed in the early stages of
the science, to gather many species into the same division with the
Maioidea, which have since been shown to be widely separate. The
character is valuable for what it indicates, and not for itself alone.
The long anterior legs of the Parthenope group afford an obvious cha-
racteristic for the group; but this is not the important characteristic,
but only an external mark of actual peculiarities. The long posterior
legs of certain Maioid species have been allowed to have the same
value in Taxonomy; yet in fact, this character in itself indicates no
other difference of any moment, and is, therefore, of little rcal value
as a source of distinction. Yet if, in any subdivision of the Maioidea,
this peculiarity should be found to be a regnlar attendant upon other
important peculiarities, it would become a convenient and nseful
means of characterizing the group or groups.

In searching for characteristics of the natural groups among the
Brachyura, we should, perhaps naturally, look first to the nervous
system. Yet, it is generally true, that this system does not nndergo
variations correspondent with the minor subdivisions in Zoology. It
has its several types of structure, and nnder these types it is accommo-
dated in its character to the various forms of species, rather than to
differences in other funetions or in habits.
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We next look to the nutritive system. But this system, among the
Brachyura, is very uniform in character. The mandibles, the organs
which should be the first to exhibit any fundamental distinctions, are
of one type; having a simple cutting edge and but slight variations
in form, or in the character of the jointed appendage. These organs
are the earliest in embryologic development, preceding even the an-
tennee, and this fact would give to their distinetions, if there were
such, a high value in classification.

With regard to the organs following the mandibles,—the maxille
and maxillipeds,—there is no @ priori ground for giving to their cha-
racters a primary rank. They are related normally to the legs which
follow, and are not a necessary part of the nutritive system, and
moreover, are subsequent to the antennse and eyes in embryological
development. In those of their peculiarities which have especial refe-
rence to the functions of the mouth, their variations of form are mostly
of little value.

The exterior maxillipeds may vary widely in the same family or
even genus, or may have the same characters through very different
groups. The variations of the widest importance are in the articula-
tion of the fourth segment with the third, which may take place at
the inner apex of the latter, its summit margin, or outer apex. A
large division of the Brachyura is characterized by the first of these
three modes, and another group of natural limits (Grapsoidea), by the
second and third.

It should be observed, that there 1s a liability to error in referring
some examples to the second of these modes. It not unfrequently
happens that the third joint is much elongated along the inner side, and
1s also obliquely truncated, as usual towards the summit on this side;
and in consequence, the summit margin, instead of being horizontal or
nearly so, slopes very much outward, or may even be nearly, longitu-
dinal. In such a case, the fourth joint, to the view, is articulated with
the summit of the third joint, although normally with the inner apew,
the summit and inner apex being really the same part. There are
many cases of this kind. Eurypodius is an example of this elongated
third joint; while in the genus Oregonia, to which it is very nearly
related, the third joint has the ordinary shorter form, and the arti-
culation with the inner apex is distinet.

The relative lengths of the sccond and third joints of the outer
maxillipeds afford distinctions often of generic importance, and so also
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some peculiarities in the palpus; but even for generie distinctions, they
may be too much relied upon.

We have observed above, that the mode of articulation between the
third and fourth segments of the outer maxillipeds distinguishes the
Grapsoidea. Yet it should be understood, that while this is true, this
is not the most prominent eharaeteristic of the Grapsoidea.

The mouth area, besides subserving the purposes of the mouth, is
also, the place for the passage of the waters used by the branchise
in aeration. The current flows over the preelabial plate, beneath
the maxillipeds. This function involves modifications in the buecal
organs which are of great importance. But the considerations con-
nected with this point properly relate to the system of aeration.

The branchial system is one from which we should particularly ex-
peet important distinetions and valuable eharaeteristics of the highest
significance ; and such distinctions exist. They are at the basis of
some of the primary subdivisions, as exhibited in the system of Milne
Edwards, and to a large extent, also, in the system of De Haan. A
large group of species, the Leucosoidea (Oxystomata of Edwards),
have the buccal area narrowing forward, sometimes nearly to a point;
and this is not due to any peculiar modification of the nutritive
system, but to an adaptation of the buccal area to certain peculiar
modes of aeration. In these adaptations in different groups, the part of
the buccal organs especially devoted to the branchial system (apart
from the basal appendages or “fouets”) is the inner branch of the first
pair of maxillipeds (or third maxillee). This lamellar branch covers
the efferent branchial current, forming a covered passage for it, and, as
well illustrated by De Haan, it is especially devoted to this purpose, the
water flowing beneath it to the anterior margin of the buecal area,
where it passes out. This thin plate, which is but a small appendage
to the first maxillipeds, has hence a high functional importance.

This efferent passage from the branchial cavity, in a large part of the
Brachyura, covers each half of the prelabial plate, or else the outer
portions of each half; and in many species, when the latter is the case,
there is a small longitudinal ridge on the preelabial plate, separating the
efferent passage from the rest of the plate. The importance of such a
ridge as a means of distinetion, is hence obvious. It is of higher
value than the greater or less breadth of the inner maxilliped branch
that covers the passage, or the faet that this branch has a straight or

sinuous margin, or some other like modification.
16
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Most of the swimming Cancroidea have this ridge prominent, and the
lamellar maxilliped branch is rather narrow. But in a Lupa (L.
cribraria), this ridge is wanting, and the lamellar branch is quite
broad, covering the preelabial plate to its centre. This is a striking
instance of a wide discrepancy among species that have hitherto been
referred to a single genus. The completeness with which this lamel-
lar branch of the first maxillipeds i1s adapted to cover the efferent
passage, varies much in different families; it is not always wide,
as in the L. cribraria, when the ridge alluded to is wanting.

The larger part of the Brachyura have the characters just described.
But in another part, the efferent passage, instead of passing over the
outer portions of the preelabial plate, passes inward and makes its exit
by the muddle portion, which is prolonged forward. These are the
Leucosoidea or Oxystomata (sharp-mouthed Crustacea). The narrow
anterior limit of the mouth forms the place of exit for the pair of effe-
rent passages; and by means of a ridge, and the same lamellar maxil-
liped branch, here much elongated and narrow, the efferent passage is
made a complete tube, well inclosed. This passage, it will be perceived,
passes inside of the ridge in the Leucosoidea, and outside of it (or out-
side of the position it would occupy, if there is none) in the other
Brachyura. The afferent passage, in such cases, may occupy the outer
portion of the buccal area (that is, the same part that is the efferent
in all other Brachyura), or it may enter from a point posterior to the
mouth, in which case it is like other Brachyura.

The branchial system also varies in the number of branchiz,
though not in their structure. But this variation in number is only
a variation in the amount of surface exposed to acration, or rather, in
the number of subdivisions. It is of less moment than the striking
difference in the mode of carrying on the branchial function, between
the Leucosoidea and other Brachyura. The triangular mouth of the
Oxystomes, is hence, a significant characteristic,—not as to mpde of
nutrition, but of aeration. De Haan, in his system, has well exhi-
bited this prominent peculiarity of the Leucosoidea, and has drawn
out with more strictness the limits of this group than is done by
Edwards.

The system of reproduction, next to the branchial, affords characters
of the widest bearing in classification. But these characters are
observed in the position of the external parts, rather than in internal
peculiarities. The connexion of the male verges with the posterior



BRACHYURA. 63

segment of the thorax is universal. But in a large portion of the
species, the verges proceed directly from the base of the posterior
legs; while in another large group, they pass from the sternum inside
of the base of the legs. This important distinetion is well used in the
classification of Crustacea by Milne Edwards, and is neglected in that
by De Haan. In fact, the position of the verges is nearly the same
in all, as regards distance from the medial line; and the difference in
the external position arises from the greater or less width of the
sternum behind, which in the Grapsoidea throws the posterior legs
farther from the medial line. The female vulvee are situated in the
sternal plate.

Passing from the branchial system, we next appeal to the organs of
the senses for distinctions. But here the differences among different
groups are mostly small. The eyes may be longer or shorter pedun-
culate; but mere variations in length of peduncle is a charaeter of a
low grade. They may arise from near the medial line of the body, or
remote from it,—sometimes a generie distinction and rarely of higher
value. They may have distinet orbits for retraction, or be without
such orbits,—a characteristic of considerable importance. They may
have the eye at the extremity of the peduncle, or the peduncle pro-
duced beyond the eye,—a striking instance of an anomaly which is
only trivial in value.

The two pairs of antennce are organs of high rank, and afford impor-
tant distinetions, as would be gathered from the remarks on the
degradation of species, on a preceding page. The condition of these
organs 1s one of the most prominent marks of grade or rank. Yet it
should be noted, that in each of the several divisions of the Brachyura,
similar variations of grade exist, and the characteristics they afford are
not superior to those of general strueture.

The wnner antenne may be longitudinal or transverse. When the
former, it is owing to the narrowness of the space between the eyes, and
the eloser approximation of all the organs of sense, and as already ex-
plained, this position is often a mark of the higher grade, it charac-
terizing preeminently the Maia group.

The outer antenne vary in position with reference to the eyes, and
also in the condition of the basal joint. They are sometimes so situated
that when the animal is in its natural position, the first basal joint
is directly beneath the eye and extends forward beyond it. Such
species—the Maioidea—have the front narrow, and the basal joint is
soldered firm to the shell outside. Combined with the form, it is an
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important distinction. In many other Crustacea, like the Cancroidea,
the basal joint is situated inward of the eyes, and more posterior, and
rarely projects beyond them; besides, instead of being soldered con-
tinuously with the shell outside, it is separated by a distinct suture,
though still immoveable. In other species, still, the antenna have
freec motion from their very base. These are both marks of a lower
grade than that exhibited by the concentrated and consolidated con-
dition in the Maia type.

The outer antennge are usually quite small and naked, or nearly so,
and cxtend forward and outward. But in one group (the Corys-
toidea), they are generally long and hairy or ciliate, and extend
inward and forward.

In structure, form, and organs of locomotion, the differences are
mostly of small value, characterizing genera rather than higher groups.
Yet form is important, when sustained by other characters. Among
the Leucosoidea there is a strange diversity of shape; the broad con-
vex Hepatus, the still broader Calappa with thin extended sides, the
globular Ilia, and narrow-snouted Leucosia, Ixa with its sides length-
cned into cylinders, and the thorny Iphis, make a fantastic group; yet
all are of one tribe. But among the other Brachyura there is much
less variation. The oblong Maia, narrowing anteriorly, is widely
diverse from the broad Cancer, with its arcuate front margin, and as
diverse from the square Grapsus; and these several forms are charac-
teristic of as many groups, though liable to variations of considerable
amount. The narrow head of the Maia throws the bases of the eyes
almost in contact, and places these organs over the base of the outer
antennse; at the same time, while the front is elongated, the epistome
is long for its breadth, and a narrow, oblong.space 1s left for the inner
antennge, which are therefore longitudinal. The broader form of the
Cancer allows the eyes to be distant, the base of the outer antennw to
be interior to them instead of direetly beneath, and as the front also
i1s not produced, the epistome is very short, and the inner antennse
are usually transverse. Yet even with the broad form, the bases of
the eyes may be nearly in contact, as in Ocypoda; and since in these
species the front is not lengthened into a beak, it follows that the an-
tennary space directly beneath or adjoining the narrow frontal piece is
exceedingly reduced in size, and-the antennsze are minute. This is
also true of the Oxystomes, in which the front is very narrow.

Milne Edwards, with his usual acumen, has also pointed out pecu-
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liaritics in the sternal plate and abdomen, which are of considerable
weight. While, in a large part of the species, the male abdomen is as
broad behind as the sternum, there are others in which it is much nar-
rower behind. The sternum may be narrow behind, with an abdomen
equally narrow at base—broad with an abdomen narrow at base—
broad with an abdomen broad at base; and these differences are of
much use in certain divisions of the species. :

From this review of the relative value of the distinctions among
the Brachyura, we may pass to the use of these differences in classifi-
cation. And, in the first place, we would express our high estimate
of the vast labour and profound researches in this department, of
Edwards, the eminent Zoologist of France, and first Crustaceologist
of the age. And if we venture to differ from him in any point, it is
with the consciousness of having been helped forward to our starting-
point by the results of his investigations. And as science with the
world, and least of all with him, is not at a stand-still, we may believe
that his own labours, if recently bestowed on the subject, would have
evolved many improvements, the long period of near twenty years
having clapsed since his system was published.

We cannot omit to mention, also, the benefit derived from the
magnificent work of De Haan. We have admired the wonderful
fidelity of his plates, the thorough spirit of investigation displayed
throughout his princely volume, and the judgment with which he has
seized upon typical forms in instituting genera. We have observed
the large addition of facts developed by his investigations, and the
new light thrown upon the relations of many groups. Yet we shall
have to object to a defective system of arrangement and description,
especially as relates to the Brachyura, by which his types ave often
thrown into wrong associations, and the groups they typify are laid
down with false limits.

Among the distinctions pointed out in the foregoing review, we
place first those dependent on the branchial system. The characters
based on the opening of the efferent channel are fundamental in them-
selves, and the species of the two groups thus indicated, have wider
differences than any that may be found among the species in either
group. The Leucosoidea are thus strikingly distinct from all other
Brachyura.

But we exclude from this division, as done by De Haan, the Corys-

toid species, placed in the group by Edwards; for these are Cancroid
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in the efferent channel and branchial peculiarities, as well as in many
other particulars, although some species have the buccal area a little
narrower anteriorly than behind.

The number of branchise is less distinctive, as already explained.

The characters next highest in value, arc those of the genital
system, especially the position of the male appendages.

To a certain extent the general form is of great importance, inasmuch
as the form is an indication of the position of the internal parts of spe-
cies, and preeminently of the greater or less concentration of the organs -
of the senses. We perceive at once the wide distance between the
Maioidea,—in which the anterior, across the medial or stomach region
is narrow, with the front narrow and prolonged, and the great bulk of
the body is posterior to its middle,—and the Cancer or Grapsus, which
forms have the body as broad before as behind, and no rostral elongation
in front. The character of the epistome, and the relation of the outer
antennz to the eyes, are dependent on the form.

Of considerable weight may be the characters afforded by the outer
maxillipeds and outer antenne—the articulation of the third and fourth
segments of the outer maxillipeds, whether at the inner apex of the
former or remote from this apex—the size of the outer antennse,
whether small, naked, and flexed outward, or large, hairy, or flexed
inward. The maxillipeds thus separate the Maiomras and CAn-
CROIDEA from the GRrAPSOIDEA; and the outer antenns remove the
CorysromeA from the other groups, allying them at the same time to
the Hippidea.

We thus arrive at the grand divisions instituted by Milne Edwards,
with the exception of the separation of the Corystoidea from the Leu-
cosoidea, of which we propose to make a ‘separate group. In the
Maia and Leucosia groups we agree nearly with De Haan, but not in
the other groups.

The five subtribes into which the Brachyura are distributed, are
characterized as follows:—

I. CrUSTACEA MAIOIDEA.

I. Via efferens partes palati laterales trajiciens; area buccalis sub-
quadrata.

Il. Pyramis branchialis novem branchiis instructus, septem bran-
chiis superficiem pyramidis construentibus.
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III. Appendices maris genitales basi pedum bStorum orte, abdo-
mine semper celate.

IV. Articulus maxillipedis externi 3tius, 4tum apice interno aut
summo sistens.

V. Carapax swepissimé oblongus, antice augustus et sepe subacumi-
natus aut rostratus. Epistoma ssepius grande. Antenna internse
longitudinales.  [Seepius antennarum articulus lmus externarum
sub oculo insitus et antice productus.]

VI. Flagellum antennarum externarum parvulum nudum vel nudi-
usculum, extrorsum plus minusve flexum.

II. CrusTACEA CANCROIDEA.

Diserimina L., IL, IIL, IV., VI, ut in Maioideis.

V. Carapax soepissimé transversus (interdum quadratus vel orbicu-
laris), antice latus, arcuatus, nec rostratus, nec acuminatus. Epis-
toma breve. Antenna internee swepissime transverse. Antennarum
articulus lmus externarum infra oculum insitus, antice non pro-
ductus, suturd disjunctus.

I1I. CrusTACEA CORYSTOIDEA.

Diserimina I., IL., II1., IV, ut in Maioideis.

V. Carapax paulo transversus, orbicularis vel oblongus, antice
arcuatus, secpissime triangulaté rostratus. Epistoma brevissimum.
Antenng internge longitudinales.

VI. Antennarum externarum flagellum elongatum, sive ciliatum,
sive paulo hirsutum, introrsum paulo flexum.

IV. CrusTACEA GRAPSOIDEA.

Diserimina 1., VI., ut in Maioideis.

II. Pyramis branchialis novem branchias raro habens, 4-6 ob-
longis superficiem pyramidis construentibus.

III. Appendices maris genitales sive sterno orte sive basi pedum
posticorum, deinde canaliculo sterni jacentes.

IV. Articulus maxillipedis externi 3tius 4tum apice externo mar-
gineve apicali sistens.

V. Carapax antice latus, seepe subquadratus, interdum subglobosus,
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antice transversus vel arcuatus, nunquam rostratus. Epistoma bre-
vissimum.

V. CRUSTACEA LEUCOSOIDEA.

I. Via efferens medium palati trajiciens; area buccalis plus minusve
triangulata.

II. Pyramis branchialis 7-9 branchiis instructus.

Diserimina IIL, VI., ut in Maioideis.

V. Carapax sive transversus sive subglobosus. Frons angustissi-
mus. Epistoma nullum. Antennge minute.

The Maioidea pass into the Cancroidea through the Parthenope
group, the species of which are mostly ¢ransverse in form, with a short
epistome, and have the first joint of the outer antennse situated more
wnward than the eyes, and rarely produced beyond them, besides being
either free or bounded commonly by a distinet suture on the outer side,
and occupying a hiatus in the orbital margin,—in all of which points
they differ from the Maia type.

The Cancroidea pass into the Corystoidea through the genus Cancer
(Leach), and Pirimela, which have the outer maxillipeds projecting
somewhat over the epistome. Pirimela has also the narrow form of
the Corystoidea. But neither genus has the outer antennse of Co-
rystes. There is also a passage into the Anomoura through Acantho-
cyelus, in which the form is circular, the outer antennz obsolete, and
the branchize less than the normal number; the line through Acan-
thocyclus leads to Corystoides and Bellia, genera of inferior grade,
approaching the Macroura in having no fossettes for the inner an-
tennse, although Brachyural in form.

The Cancroidea and Grapsoidea are united, through Eriphia and
Telphusa on one side, and the Gonoplax group on the other. Tel-
phusa, although Grapsoid in form, has the same number of branchis
as in the Cancroidea, a similar abdomen, and a like position for the
male appendages, and belongs properly therefore with the Cancer
group. In Gonoplax and some allied genera, the outer maxillipeds
are Cancroid in character, and unlike the other Grapsoidea, the
male verges are, in some cases, inserted in the basal joints of the
two posterior legs, instead of the sternum; yet they are conducted
in a channel in the sternum and so pass beneath the abdomen
instead of being covered by the abdomen from their insertion, as in
Telphusa and the true Cancroids.



BRACHYURA. 69

We close these remarks on the Brachyura with some observations on
the classification of De Haan. The exalted merit of his labours seems
to forbid criticism on a matter of arrangement. Yet classification is
of the highest importance; since it should exhibit the progress and
condition of the science, and present in a single view its general
truths. The defects in his system have arisen from a wrong prin-
ciple, as we think, in its very foundation; and the results of the prin-
ciple are seen, not only in many of the larger divisions, but also in
laying down his genera. The objectionable point referred to, is his
giving paramount importance in classification to the maxillipeds,—the
true value of which has been already explained. In the Leucosoidea
they have a strongly characteristic form, and this group is readily
characterized by reference to them. Yet even in this they may be
treated with nndue importance. The true distinetion of the Leuco-
soidea 1s exhibited not in the inner maxillipeds, but in the character
of the efferent branchial channel: the peculiarity in this important
funetion is the fundamental difference separating these from other
Brachyura. The elongate form of the inner branch of the first maxil-
lipeds is rather an indication of the difference, than correctly the
great point of difference.

The grand divisions of the Brachyura in De Haan’s system are as
follows :—A. BrAcHYGNATHA, including I. Cancroidea; II. Maiacea;
III. Dromiacea; 1V. Trichidea: B. OxystomATs, including I. Dorip-
pidea; II. Calappidea; III. Matutoidea; IV. Leucosidea: and the
Cancroidea are subdivided into Corystes, Cancer, Portunus, Oeypoda,
and Grapsus groups.

In the primary divisions, the Oxystomata (curtailed of the Corystes
group, placed among them by Edwards, McLeay, and other authors)
make a natural section among the Brachyura: they are the Leuco-
soidea of the system adopted. The character of the efferent channel
affords a strongly-marked division. But in making out a natural clas-
sification, it is necessary to inquire whether there may not be other
distinetions equally important ; whether, among those species that are
alike in the efferent channel, there may not be points of difference
fully as essential, thus requiring the institution of other groups of like
importance with that of the Leucosoidea. The arrangement which has
been proposed contains our views on this point. The Maia, Cancer, and

Grapsus types, have each important characteristics, based upon points
18
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of structure, not less fundamental, or of less functional value, than that
distinguishing the Leucosia section.

In the first of the grand divisions of De Ilaan, the Cancer and
Grapsus groups are embraced under the tribe Cancroidea, while the
Maia group is a distinet tribe. Yet it is evident that the Maia and
Cancer groups have even closer relations than the Cancer and Grapsus
groups. The former are related in most of the prominent characters,
—the branchial, buccal, abdominal, and genital ; although so unlike in
the narrow front, the more posterior position of the parts within, the
antennze and other points, as to authorize a separation of the two.
While the Grapsoid specics are remote from the Cancroids, not only in
general form, but more essentially in the number of branechise, the in-
sertion of the male sexual appendages, and the articulations of the outer
maxillipeds, which here take a peculiar character, sustained through
nearly all the group.

Trichidea includes the single genus Trichia—in form near a slightly
transverse Mithrax or a Parthenope; in number of branchioe, male
appendages, and abdomen, like the Maioidea and Cancroidea; in the
first basal joint of the outer antenns being situated in a hiatus of the
orbit, not projecting beyond it, bounded by a suture outside, and in
the character of the orbit, like Parthenope and most Cancroidea, and
unlike the Maiinea; in the longitudinal inner antennae like Parthe-
nope and other Maioidea. In all its essential characters, it is related
to Parthenope. The form of the maxillipeds is necar the same in
Dromia, which genus has also similar antenne. But Dromia is also
related to Parthenope; yet, unlike Trichia, it is a degraded form, verg-
ing towards the Macroura, as has been explained.

The Dromiacca are evidently intermediate between the Brachyura
and Macronra in the characters alluded to; and although nearer the
former than the latter, they are best retained in the tribe Ano-
moura. No species but these transition forms have the number of
branchiz larger than the normal number, or the vulve in the base of
the third pair of legs. De Haan has transferred to Dromiacea, the
genus Latreillia. He has greatly increased our knowledge of these
species, showing that they have the posterior legs of a Dromia, and
the same position to the vulve; moreover, they were known to have
no fossettes for the inner antennw, and the outer antennge free and
moveable to the base. These are all characters of the Anomoura;
and there is but one essential point in which they are different,—
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in the number of branchiz being but nine, as in the Maiinea. The posi-
tion of the genus between Dromia, and the long-legged Maiinea is
evident, but its closest relations are with the former, as shown by De
Haan. The genus Oncinopus is, in our view, a genus on the same
line of transition, between Latreillia and the Maiinea, but belongs
with the latter.

Such objections we are disposed to offer to the higher divisions in
the system of De Haan. It is in the lower subdivisions that the
maxillipeds are relied upon, to the exclusion, mostly, of more impor-
tant characteristics.

In the subdivisions of the Caneroidea, the groups Cancer, Corystes,
Grapsus, Ocypoda, and Portunus (called by De Iaan genera), are
characterized by reference to the first and third maxillipeds. The
insertion of the fourth joint of the outer maxillipeds remote from the
inner apex of the third, separates Ocypoda and Grapsus from the rest.

In his synoptical table of genera of the Camncroidea, Corystes and
Cancer differ in the former having the third joint of the outer maxil-
hipeds oblong-quadrate or elongate, and the latter quadrate or transverse.
Yet in half the genera of the Corystes group, the form of this joint is
not oblong, and in some genera of the Cancer group it may be elon-
gate. Iu the genus Cancer, this joint is usually oblong, and it often
overlaps somewhat the epistome, as in mauny Corystidea. KEven in the
genus Xantho, in which this joint is usually transverse or quadrate,
it is sometimes much elongate, as is seen in X. Orbigntr (Edw. and L..),
in which it resembles what is seen in some Corystes, though not ex-
panded over the epistome. When we consider that these outer maxil-
lipeds are only modified legs, we feel at once the fact that such varia-
tions are of small moment,—nothing in fact, but the more or less
extension of a margin; only the connexion of such a variation with
the necessities of some vital function in the animal, could give it a
wide value in classification.

The gronp Portunus is naturally distinguished by their having
a peculiar lobe to the inner margin of the interior branch of the
first maxillipeds. The detection of this important character is due to
De Haan. Platyonychus and Carcinus are thus excluded from the
group, and on account of the character of the outer maxillipeds, De
Haan places these genera in his group Corystes, to the species of
which they bear some resemblance in form. In our view, these and the
allied genera more properly constitute a distinet family, near the Por-
tunus gronp. The large outer antennse of the Corystes group, flexed
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inward at base, are so peculiar, and so evident an exhibition of a re-
lation to the Hippidea, that we naturally give it a prominent place
among the characteristics of the Corystoid Crustaceca. We have re-
marked in a former paragraph upon its being a mark of degradation.
We should, hence, exclude Platyonychus, and the allied, from direct
association with Corystes, notwithstanding the similarity in the outer
maxillipeds. Indeed, in all their characters they are so closely like
many Cancroid species, that we find no means of distinction. If then
they are Cancroid in character, and not Corystoid, they must be ar-
ranged, either in the Portunus group as a separate subdivision of it, or
they should form a distinet division among the Cancroidea. We incline
to make them a distinet division near the Portunidee. The genus Piri-
mela is placed by De Haan in the Corystes group, for the same reason as
Platyonychus, although essentially Cancroid in character. The genus
Cancer has almost equal title to a place there, and on like grounds.

The importance allowed to the outer maxillipeds has led to other
unnatural associations among his Cancroidea. The .Cancer gronp
contains species that have the general habit, branchia, and other
characters of the Grapsidee. I refer to the Gonoplax family, which
is rightly placed with the Grapsus group by Edwards. They have
the fourth joint of the outer maxillipeds articulated with the inner
apex of the third joint, and this is the only character that would ally
them with the Cancer division, rather than with Grapsus..

The distinction between Ocypoda and Grapsus, depending on
whether the fourth joint of the outer maxillipeds is articulated with
the summit, or with the outer apex of the third joint, is exceedingly
difficult of application, and does not in all cases, lead to natural asso-
ciations. Cardisoma and Uca are arranged by De Haan in the Ocypod
group, and Gecarcinus in the Grapsus group.

The diffienlties from relying so implicitly on the maxillipeds are still
more strongly seen in the generic distinctions as given by De Haan.
There are cases in which the distinctions are good; but they are
uscd to such an extent as to be in the main bad. The genus Xantho
is said to have the third joint of the outer maxillipeds subquadrate,
a character which would exclude species in which it is oblong : and
it embraces species that are not true Xanthos, if judged by the charac-
ter of the antennz, organs of higher importance than the maxillipeds.
The genus Eudora, containing the Rupellia tenax of Edwards, is so
characterized as to include a Xantho; that is, the character of the
orbit of the Rupellia, which has no similar example except in the
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related genus Eriphia, is disregarded, and species of different natural
groups are brought together. It cannot be said on any ground that Rup-
pellia and Eudora are synonymes, and the latter name can be sustained
only by sustaining also the system of De Haan. Again, the genera
Xantho, Liagore, and Galene are described as having the inner branch
of the first maxillipeds terminate in a short dilatate triangle. If we
take Xantho with its typical species, and trace the genus through its
range, we find it passing into narrower forms, of the same essential cha-
racters, (though referred by us to Paraxanthus,) in which this triangle is
narrow-oblong instead of short-dilatate, and elosely like that of Pilum-
nus, which is narrow-trigonal. Indeed, it is found that the form of this
branch varies directly with the breadth of the species, and is equiva-
lent in value, as a generic charaeteristic, to the breadth of the species,
and of no value at all in itself. The same variations take place in
Leach’s Chlorodins as in Xantho. The character given for Pilumnus
would, therefore, include true Xanthos or Paraxanthi, and also, true
Chlorodii. Thus the true limits of groups are not defined, and per-
plexing ambiguities meet one at every step. Milne Edwards’s system
left the press the following year after the publication of De Haan’s
synopsis of genera; and it is obvious that no amount of study could
have enabled him to comprehend all the genera of De Haan, so as not
to have duplicated them in his own work. Such duplications actually
took place, and if the names of either author are to be retained,
science would most justly award the honour to him who characterized
them so as to be recognised by others. Still, it should be remembered
that the science is vastly indebted to De Haan for his researches.
He has developed many important distinctions. It is of much inte-
rest to know, that while the broad Cancroidea have generally the
inner branch of the first maxillipeds broad-triangular, the species of
the genns Cancer, which are remarkable for their breadth, have the
same branch narrow-triangular; for it shows a correspondence with
the front and inner antennary areas, which are also narrow, the latter
so much so, that the antennce are longitudinal, while transverse in all
other Cancroidea. The divergence of the genus Cancer from the other
genera of Cancroidea, is thus rendered more apparent.

Among the Portunidee, other discrepancies between species and the
generic characters laid down in De Haan’s system, may be briefly
alluded to. Amphitrite is said to have the third joint of the outer
maxillipeds short and obligue. This genus is a subdivision of Lupa,

19
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corresponding nearly to Edwards’s division “Lupées marchenses.” In
one specimen in our collections, this joint is triangular and very
slightly longer than its breadth at base; in another it is considerably
oblong, with the summit truncate instead of obtusely pointed, and this
summit is bent a little outward and upward. Both of these species
have a long lateral spine, like that in A. hastatoides of De Haan,
which they resemble, the same kind of teeth on the lateral margin,
similar frontal teeth and eyes. Indeed, in every essential point they
are congeneric. In another species (near A. gladiator, as figured by
De Haan, pl. 18, f. 1), this third joint of the outer maxillipeds is still
more oblong and concave on its surface, and is bent obliquely upward
and outward over the smnmit of the palpus, so as to present its surface
in this part to a front view, instead of its edge ;—this peculiarity is
but a farther development beyond that in the second of these three
species alluded to. (See figures of these species, Plate 17.) Such
are the wide variations in the outer maxillipeds in spemes which give
no other grounds for generie distinetions.

Again, De Haan makes Neptunus and Achelous differ from Amphi-
trite in having the third joint of the outer maxillipeds more oblong,
the reverse of which is actually the fact among many of the species
examined by us. So, in Thalamita, this same joint is described as
short, when, in fact, it is sometimes longer than broad. The form in
Thalamita integra scarcely differs in relative length or in obliquity
from that of Lupa dicantha. Again, Oceanus (Thalamita crucifera
of authors), is said to have the inner branch of the first maxillipeds
trilobate; and Thalamita is described as having the same margin uni-
dentate. The latter has the “nner lobe as in Oceanus; hut the outer
is straight at top (as in Th. admetus), or econcave in outline (as in
Th. crassimana and erenata), and this concavity is so deep and angu-
late in Thalamita integra that it approaches nearly the bilobate cha-
racter of Occanus, although the dnfegra is otherwise very near the
admetus. It seems evident, therefore, that too much importanee is
allowed to small variations in these organs—the shape of the triangle
—its upper margin straight or sinuous, and the like; for such cha-
racters are of little value unless as indications or accompaniments of
other peculiarities.

As an example of species having such accompanying characteristics,
we have, in a preceding paragraph, alluded to the genus Cancer. Eri-
phia affords another example; the form of the maxilliped braneh is
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here narrow, because of the ridge on the preelabial plate. The
absence of this ridge in Lupa cribraria while 1t is present in all
other known Lupas, is attended by the opposite character, a great
breadth to the inner branch, it reaching quite to the medial line.
This last 1s a characteristic of real value, showing a generic distinetion
between Lupa eribraria and its sapposed congeners. But we fail to
find any good reason for putting the L. dicantha and L. cribraria into
one genus, separate from L. sanguinolenta, as done by De Haan.

We are, therefore, fully sustained in pronouncing De Haan’s genera
as often either incorrect or ambignous in their limits. We might
pursue the subject farther; but these illustrations appear to be suffi-
cient. The errors have arisen from assuming unimportant organs as
a source of distinctions, and deriving the characters from the study of
too few forms under each genus. The objections here brought for-
ward do not affeet the value of his facts as detailed, or his illustra-
tions. Too exalted honours can scarcely be bestowed upon De Haan
for the extreme fidelity of both his descriptions and plates, and the
laborious research which they exhibit.

I. CRUSTACEA MAIOIDEA, OR OXYRHYNCHA.

In the subdivisions of the Maioidea, the comparative length of the
legs has been assumed as an important characteristic, and on this
ground, they have been divided into thrce groups:—1, those with their
eight posterior legs very long; 2, those with all the legs of moderate
length; 3, those with the anterior legs long—and these groups are
designated by Edwards, respectively, Macropodinea, Maiinea, and Par-
thenopinea. ’

But many examples show the little importance of the comparative
length of the posterior legs, a characteristic unsupported by any
others in the species. There is a species of the Macropod genus Eury-
podius, which but for its identity in other characters with this genns,
would be arranged with the Maiinca, as the legs are no longer than
in many species of that group. Again, the genera Doclea and Libinia,
as they are now united by the genus Libidoclea, so shade into onc
another with regard to the length of the legs, that we cannot without
violating the most obvious natural aflinities, based on characters of
real importance, separatc them, placing part, as is done, with the
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Macropodinea and part with the Maiinea. The three genera, in fact,
form a natural group, as is at once obvious on slight inspection. A
new genus, Oregonia, from the Oregon coast, is so closely related to
Eurypodius, that but for. the penult joint of the ecight posterior legs
they would form the same genus; yet the legs in Oregonia are not so
long but the species under a different relationship might fall in with
the Maiinea. This disposition to give high importance to the mere
length of the legs was so strong in ecarlier anthors, that on this ground
mainly Hymenosoma was formerly united with the Inachidee.

It seems obvious, therefore, that in this threefold subdivision of the
Maioidea, too much stress is laid on a mere variation of length in a
single set of organs. This is espeeially true of the first two groups.
The third is a more natural association of genera, and is borne out by
other characters. There is a like objection to the basis on which De
Haan has separated the Inachus group (in which Edwards’s Macro-
podinea are included, excepting Latreillia and Doclea). His distine-
tion rests on the third joint of the outer maxillipeds,—a part liable to
important variations even in the same genns; the Inachuns group having
this joint articulated with the fourth by its summit, and the other
Maioidea, by the inner apex. But while Eurypodius exemplifies the
former, Oregonia is an instance of the latter, and thus his character
divides widely these related genera. In faet, Eurypodius is not essen-
tially different in this respect from Oregonia. The articulation takes
place with the same part normally in both, and this is true in other
genera of the Inachus group.

The Maiinca and Macropodinea, therefore, properly form but a
single gronp. The genus Latreillia, however, is exclnded, as done by
De Haan; its outer antennae being moveable and cylindrical to their
base, its inner antennae without fossettes, its vulvae in the base of the
third pair of legs, and the dorsal position of its hind legs, show a close
relation to Dromia and Dynomene. Oncinopus has similar onter an-
tennee, and prehensile legs behind, but these legs are not dorsal, and
the vulvee are in their normal position. This genus forms a group by
itself, distinet from the true Maiinea.

The grand divisions of the Maioidea, are therefore, as follows :—

Legio I. MAnNEA. — Corpus swepissimé oblongum, s@pins antied
angustum ct rostratam. Artienlus antennarum externarum Imus sub
oculo insitus, anterinsque productus, testd externf sine suturd coales-
cens. Pedes formi normales.
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Legio 1I. PartaENOPINEA.—Corpus sive breviter triangulatum sive
valde transversum et antice arcuatum. Articulus antennarum exter-
narum lmus oculo interior, rarissime solutus seepins suturd infixus,
raro sine suturd externl coalescens. Pedes antici longiores, toti forma
normales.

Legio III. OxciNINEA.—Corpus triangulatum. Antennse externse
e basi solutee, cylindricee. Pedes postici breviores, subdorsales, unci-
nato-prehensiles.

The Oncininea form a transition to Dromia, and the Parthenopinea
to Corystes and Cancer.

I. CRUSTACEA MAIINEA.

IN arranging the Maiinea according to their natural families, we
are guided mainly by the characters presented by the orbits or eyes.

In a large number of species, the eyes are retractile into proper
orbits; in others, they may be thrown back, or are retractile in fact,
but there is no orbit to receive them, and they are either exposed
when retracted, or are concealed beneath the carapax; in others, the
eyes admit of no retraction. The following are the families or groups
to which we are led :

Fam. I. MAnp.g.—Oeuli in orbitis retractiles.

Fam. II. Tycaib&. — Oculi retractiles sed orbitis carentes, infra
carapacem sese latentes. '

Fam. III. Euryropipz£.—Oculi ad carapacis latus retractiles, sese
non latentes.

Fam. IV. Leprorovinz.—Oculi non retractiles. Pedes preelongi.

Fam. V. PericEriDE.—~—Oculi non retractiles. Pedes longitudine
mediocres.

In farther subdivisions, the position of the external antenns—the
characters of the eyes—in' some cases, the characters of the beak—the
form of the fingers, whether excavate spoon-like or not—and the
greater or less length of the eight posterior feet, afford proper means
of distinction. The above families may thus be subdivided into sub-
families. In the following synopsis of the known genera of Maiidea,

we present these subdivisions and also the characters of the genera.
20
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Faum. I. MAIIDZA.

I. DIGITI ACUMINATL

A. carapax oblongus.
a. OCULI PLUS MINUSVE TRANSVERSIM PORRECTI.
a. ANTENNE EXTERNAE APERTE.
* Rostrum sive clongatum sive breve, porrectum, non tumidum.

+ Pedes 8 postici preelongi.

1. INACHINA. — Carapax triangulato-ovatus.  Rostrum emargi-
natum aut integrum.

G. 1. Inacnus, Fabricius.—Carapax gibbosus, spind pracorbitali sive parvula sive
nulld, rostro brevi. Pedes 8 postici filiformes, 2dis 8—4-plo longioribus quam
carapacis pars post-rostralis.

G. 2. EGER1A, Latreille.—Carapax gibbosus, orbiculato-ovatus, rostro sat brevi,
paulo reflexo. Pedes 8 postici filiformes longissimi (iis Jnacki duplo longiores).

G. 8. MIcrorEYNCHUS, Bell*— Carapax gibbosus, latitudine transorbitali parvi,
dente praorbitali nullo, post-orbitali parvulo. Rostrum parvulum, integrum.
Pedes 8 postici corpore fere duplo longiores.

G. 4. CoroN&EcETES, Kroyer.t—Carapax vix longior quam latior, subtriangularis,
antice truncatus, rostratus, rostro bifido, brevissimo. Pedes 2di carapace plus
duplo longiores, 2di, 3tii, 4tique compressi.

2. MACROCHEIRIN &.—Carapax laté ovatus. Rostrum furcatum.
Pedes preelongl.  Articulus antennarum externarum lmus solutus.

G. MacrocuEgirA, De Haan.f—Carapax gibbosus, orbiculato-ovatus, spind preeor-
bitali parvuld, rostro saliente, cornubus valde divaricatis. Pedes toti validi, longi.

11 Pedes 8 postici longitudine mediocres.

1 Pars antennarum externarum mobilis margine orbite orta.

8. MAIIN/E. — Carapax orbiculato-ovatus, rostro prominente, pro-
fundé bifido.

G. Ma1a, Lamarck.—Articulus antennarum externarum lmus spinis duabus longis

* Zool. Trans., ii. 40.

1 Tidskrift, ii. 249. The species for which this genus was established is the Cuncer
phalangrum of Fabricius, Faun. Groenl., n. 214, and Cancer opilio of the same author,
in Det danske vid. Selsk. Skr. nye Saml., iii. 180, scqu. cum tabula. '

1 Crust. Fauna. Japonica, 88.
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apiec externo armatus. Spina inter-antennalis elongata, acuta. Tarsus infra non
spinulosus.

11 Pars antennarum externarum mobilis orbitd omnino exclusa.

4. PISIN A .—Carapax triangulato-ovatus, rostro bifido.

1. Pedes 8 postici non valde compressi; articulus 5tus processu infra non armatus.

G. 1. PARAMITHRAX, Fdwards.—Carapax gibbosus, rostro elongato. Oculi gra-
ciles.  Articulus antennarum externarum lmus spinis duabus longis apice
externo armatus (coque Maiz affinis).

G. 2. P1sa, Leach. — Carapax elongaté pyriformis, gibbosus, spind praorbitali
saliente, rostro longo, vix depresso. Articulus antennarum externarum lmus
angustus. Pedes 2di Stiis valde longiores.

G. 3. Per1a, Bell.*— Carapax elongaté pyriformis, gibbosus, spinis praeorbitali
et post-orbitali earcns, rostro longo, vix depresso. Articulus antennarum externa-
rum Imus angustus. Pedes 1mi 2dis breviores.

G. 4. Lissa, Leach.—Pisze affinis. Carapax pyriformis, rostro longiusculo, cor-
nubus laminatis, truncatis, dente praeorbitali saliente.

G. 5. Ruopra, Bell.t+ — Carapax pyriformis, paulo depressus, spind praorbitali
saliente, rostro brevi, acuto. Articulus antennarum cxternarum lmus angustus,
apice acuté productus, extus unidentatus. Pedes 1mi 2dis breviores.

G. 6. Hyas, Leach.—Carapax ovatus, sape lyratus, depressus, spind praeorbitali
carens, rostro longiusculo, acuto, depresso. Articulus antennarum externarum
1mus augustus, 2dus depressus. Tarsus infra non spinulosus.

G. 7. PisorpEs, Edw. et Lucas.f—Iyadi affinis. Carapax laté ovatus, spini
praeorbitali carens, postorbitali parva, rostro longiusculo, acuto. Artieulus anten-
narum externarum lmus latissimus, 2dus depressus, dens¢ eiliatus.

G. 8. HersstiA, Edwards.— Carapax orbiculato-ovatus, depressus, spini parvi
precorbitali instructus, rostro brevi, cornubus paulo depressis, acutis. Articulus
antennarum externarum lmus angustus, apice acuté productus, extus uni-den-
tatus. Pedes 1mi 2dis longiores.

2. Pedes 8 postici late compressi.

G. 10. THoE, Bell.§—Carapax late ovatus, rostro parvulo, bifido, dente pracorbitali
saliente. Oculi breves. Articulus antennarum externarum Imus latissimus.
Pedes 1mi mards 2dis longiores.

3. Articulus pedum posticorum 5Stus processu infra armatus.

G. 11. Denaantus, M Leay.||—Hyadi paulo affinis. Carapax latus, spind praeor-
bitali saliente, rostro sat brevi. Leucippee affinis, si oculi non retractiles.

** Rostrum saliens, porrectum, tumidum, apice cmarginatum.

5. LIBININ/E. —Carapax late pyriformis, tumidus, lateribus altis.
Oculi perbreves. Pedes sive mediocres sive preclongi.

* Zool. Trans., ii. 85. 1 Zool. Trans., ii. 43.
1 Crust. D’Orbigny’s South America, 10, pl. 5. § Zool. Trans., ii. 47.
|| M'Leay, Smitl’s Illust. Zool. S. Africa.
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G. 1. Lisin1a, Leach. — Pedes mediocres.  Carapax dente pracorbitali parvulo
instruetus. Abdomen maris feminaque T-articulatum. Articulus antennarum
externarum lmus latiusculus, extus non dentigerus.

G. 2. L1BIDOCLEA, Edw. et Lucas*—Pedes longi. Carapax spinis plus minusve
armatus, dente precorbitali parvo. Articulus antennarum externarum lmus an-
gustus, apice aeuté productus, extus dentigerus.

G. 8. DocLEA, Leach.—Pedes preelongi. Carapax spinis plus minusve armatus,
dente prworbitali earens, Articulus antennarum externarum Imus angustus.
Abdomen maris T-artienlatum, femina 5—T-articulatum.

**% Rostrum breve, latissimum, bilobatum, porrectum.

6. PRIONORHYNCHIN A. — Carapax ovatus, gibbosus.  Oculi
breves. Fosse antennales marginem frontalem fere attingentes.
G. PrioNormYNCHUS, Hombron et Jacquinot.t

*¥k% Rostrum latum valde deflexum.

7. MICIPPIN &.—

G. Micirra, Leach.—Qculi longiusculi.. Carapax antieé parce augustior, rostro
laminato.

ﬁ. ANTENN.E EXTERNZE SUB ROSTRO CELATZE.

8. CHORININ A.—Carapax triangulato-ovatus. : Rostrum furcatum.
Pedes 8 postici vix compressi.

G. 1. Cuorinus, Lcach.—Carapax gibbosus, spinis plud minusve armatus, rostro
longo, cornubus acuminatis, spind preeorbitali saliente. Margo orbitalis inferior

* largé interruptus.  Articulus antennarum externarum lmus angustus. Pedes 2di
Stiis valde longiores.

G. 2. CuorIL1A, Dana.—Carapax form# rostroque Chorino affinis. Orbita infra
laté interrupta, supra fissa, spind pracorbitali acutd. Articulus antennee externse
Imus angustus, apice externo acuté producto. Pedes 1mi 2dis breviores, 8 pos-
tiei similes, 2di 3tiis non multo longiores.

G. 8. LanaiNa, Dana. — Carapax formd rostroque Chorino plerumque affinis.
Cornua rostri gracillima valde divaricata. .Artieulus antennz externze lmus
latus, parce longior quam latior, apiee cum proeessu spiniformi armato. Orbita
infra supraque sinu rotundato interrupta, dente pracorbitali acuto. Pedes toti
graeiles. y

G. 4. Nax1a, Edwards.—Carapax gibbosus, rostro mediocri, eornubus subeylin-
dricis, truncatis, dente precorbitali brevi. Margo orbitalis inferior fissus, non
late interruptus. Articulus antennarum externarum lmus latus, apice angustus.

G. 5. Scyra, Dana.—Carapax gibbosus, rostro medioeri, laminato, eornubus aeutis.
dente pracorbitali acuto. Margo orbitalis superior paulo. unifissus.  Articulus
antennarum externarum lmus omnino angustus, 2dus depressus.

* Crust. D’Orbigny’s South Ameriea, 6, pl. 3.
1 Voy. Astrolabe et Zeleé.au pole Sud, pl. 1, f. 1.
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G. 6. Hyastenvs, White.*—Chorino affinis. Rostrum preelongum, cornubus non
depressis, ante poneque oculos directus. Margo orbitalis superior unifissus,
Pedes 2di longiores.

9. PYRIN A —Carapax subpyriformis. Pedes 8 postici valde com-
pressi.

G. 1. Pyr1A, Dana. — Carapax depressus, incrmis, rostro lamellato, cornubus
ovatis. Qculi perbreves, orbitd spinis non armata.

b. OCULI LONGITUDINALITER PORRECTI, CARAPACE ANTICE TRUNCATO.

10. OTHONINE.—Carapax antice late truncatus, rostro fere obso-
leto. Oculi elongati, cylindrici.

G. OrHONIA, Bell.t—Carapax parce oblongus, suborbicularis, rostro bifido. An-
tenna interne minutissimee; externs latee, articulo 1mo lato, 2do valde depresso,
inverso-subtriangulato.

B. Carapaz paulo transversus.

11. SALACIN A.—Carapax fere orbicularis. Pedes 8 postici crassi.
longi, articulo penultimo infra recto. Rostrum fere obsoletum, in-
tegrum.

G. Sanacia, Edwards et Lucas.f—Carapax gibbosus. Fossa antennalis sub rostro
partim oxcavata. Articulus maxillipedis externi 3tius medio apice emarginatus,
héieque emarginatione articulum proximum gerens. Jnacho Grapsoque affinis.

2. DIGITI APICE OBTUSIL INSTAR COCHLEARIS EXCAVATL
12. MITHRACINA. —Oculi mediocres. Carapax sive paulo ob-

longus, sive transversus.

G. 1. MirnrAXx, Leach.§—Carapax sepe orbiculato-ovatus, interdum transversus.
Rostrum aut saliens aut fere obsoletum, bifidum. Articulus antennarum exter-
naram Imus apice externo duabus spinis longis armatus.

* Ann. Mag. Nat. Ilist. [2], xx. 61, and Crust. Voy. of Samarang, p. 11. The spe-
cies in Seba’s fig. 12, pl. 18 of the Thesaurus.

+ Zool. Trans., ii. 55.

i Crust. in I’Orbigny’s 8. Amer., 12, pl. 11.

§ The characters given by White for his genus Schizophrys (Ann. Mag. N. H. [2], ii.
282, 283, and Voy. Samarang, Crust., p. 16), do not serve to exclude the species from
Paramithrax, Maia or Mithrax. The peculiarity of the orbit described and of the first
joint of the outer antennece, as far as understood by the writer from the deseription, are
the same as in the genera just mentioned.

The genus Dione of De Haan (Fauna Japon. Crust., p. 82) differs from Mithrax only
in not having the interior apex of the third joint of the outer maxillipeds projeet inward
a little over the insertion of the fourth joint. Tt corresponds to ‘¢ Afithrax triangu-
laires” of Edwards.

21
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G. 2. MiTHRACULUS, White.—Carapax transversus. Articulus antennarum exter-
narum lmus duabus spinis longis non armatus.

13. CYCLACIN ZE.—Oculi longi. .
G Cycrax, Dana.—Carapax paulo oblongus, orbiculato-ellipticus, rostro sat brevi,
bifido, acuto. Pedes 8 postici longi.

Fam. II. TYCHIDA.

1. CRIOCARCININ Z.—Rostrum valde deflexum. Carapax oblon-
gus.

G CRI0CARCINUS, Guerin.—OQculi preclongi, orbitae margo superior processu longo
lamellato apieem armato instructus.
2. TYCHIN ZE.—Carapax oblongus, anticé latus, latitudine trans-orbi-
tali grandi, rostro non deflexo, sat longo, furcato. Oculi apice pau-
lulum exserti.

G- TycnE, Bell. — Carapax depressus, antice eornubus rostri spinisque duabus pree-
orbitalibus totis parallelis et subzequis confectus, spind post-orbitali nulld. Arti-
culus antennarum externarum lmus oblongus, inermis.

3. CAMPOSCIN A.—Carapax oblongus, rostro fere obsoleto, emar-
ginato. Pedes 8 postici longi. Oculi long¢ pedunculati ¢t exserti.

G. Camroscia, Latreille.—Carapax subpyriformis, non armatus. Pedes 8 postici
subeylindrici, 2di 3tiis breviores.®

Fawm. III. EURYPODID .

1. Antenne cxternae apertze.

1. EURYPODIN &.—Carapax triangulato-ovatus, rostro longo, fur-
cato. Pedes longi, 4 postici non bene prehensiles. Oculi longi et
longe salientes. Spina post-orbitalis oblonga.

G. Euryronius, Guerin.—Pedes 8 postici longi, artieulo penultimo valde com-
presso, ensiformi.
G. OrEGONIA, Dana.—Pedes 8 postiei sat longi, artieulo penultimo subeylindrico.

2. Antennze externee sub rostro celatee.

2. AMATHIN ZE.—[An oculi retractiles, iis Eurypodii similes, eoque
genus hac sede?] Carapax triangulato-ovatus, rostro furcato, lati-
tudine trans-orbitali perangustd. Pedes longi.

* Zool. Trans., ii. 57.
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G. AMaTHIA, Rouxr.—Carapax gibbosus, valde armatus, rostro praclongo, cornubus
divaricatis. Pedes filiformes, praelongi. Oculi parvi. Articulus antennarum
cxternarum Imus perangustus. Epistoma fere quadratum.

Fam. IV. LEPTOPODIDAE.

A. Antennz cxternz apertz.

1. ACHAIN E.—Carapax triangulato-ovatus, rostro perbrevi, bifido.
Oculi longi longéque salientes. Pedes 4 postici subprehensiles.

G. 1. Acumus, Leach.—Carapax gibbosus. Pedes 8 postici filiformes, longi, tarso
pedum 4 posticorum falciformi, articulis penultimis subcylindrieis.

2. INACHOIDIN A. — Carapax triangulato-ovatus, rostro elongato,
simplice.
G. INAcHOIDES, Edw. et Lueas*—Carapax valde gibbosus, rostro longiusculo,

acuto, spind post-orbitali parvi. Pedes 8 postici sat longi, gracillimi, Articulus
antennarum externarum lmus angustus.

B. Antenna externze celate.
3. LEPTOPODIN B.—Carapax triangulato-ovatus, rostro elongato,

simplice. Pedes longissimi.
G. Lerroropia, Leach.—Oculi sat salicntes. Pedes toti gracillimi.
4. STENORHYNCHIN A.—Carapax triangulato-ovatus, rostro breve,
bifido.

G. STENORHYNCHUS, Lamarck.—Oculi sat salicntes. Pedes antici crassiusculi.

Fan. V. PERICERIDA.

A. Antenne externee aperte.

1. PARAMICIPPIN /E.—Rostrum valde deflexum. AMcippe aspectu

similes.
G. ParaMICIPPA.—Rostrum latum. Articulus antennarum externarum 2dus bre-
viter cordiformis. Kpistoma perbreve.

2. PERICERIN A.—Rostrum profundé bifidum, non deflexum.

G. 1. PERICERA, Latreille—Carapax swepe triangulatus, interdum orbiculato-ova-
tus, paucis spinig secpius armatus, rostro divaricaté furcato. Artieulus anten-

* Crust. in D’Orbign)’r’s S. Amer., 4, pl. 4.
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narum externarum Imus apice latus et spind armatus. Orbita tubulata, oculum
stricté includens, margine superiore subtiliter unifisso.

G. 2. T1arinia, Dana.—Carapax subpyriformis, tuberculis plerumque pustuli-
formibus sepeque aggregatis ornatus, rostri cornubus gracilibus contiguis. ~ Arti-
culus antennarum externarum lmus apice latus et inermis, angulo externo in-
terdum saliente tantum.

G- 3. PerintA, Dana.—Carapax orbiculato-ovatus, tuberculis paucis non acutis
ornatus, rostri cornubus brevibus, diseretis. Articulus antennarum externarum
Imus oblongus, apice non latior, angulo externo valde producto. Orbita antice
aperta, margine superiore non unifisso.

G- 4. Hauimus, Latreille—Carapax triangulato-ovatus, cornubus rostri grandibus,
divarieatis. Articulus antennarum externarum lmus angustus. Articulus pedum
8 posticorum Stus valde compressus, processu infra non armatus.

G. 5. Pugertia, Dana.— Carapax triangulato-ovatus. Rostro antennisque ex-
ternis Halimo affinis. Articulus pedum 8 posticorum 5tus cylindricus.

3. MEN AETHIN A.—Rostrum integrum aut subintegrum.

G. 1. MenzErHIUS, Edwards. — Carapax triangulato-ovatus, depressus, regione
antero-laterali plicis tribus plus minusve ornatd. Pedes 8 postici eylindriei.*

G. 2. AcaNTHONYX, Latr—Carapax depressus, non tuberculatus, sive subtriangu-
latus, sive subquadratus (dente post-orbitali dilatato), regionibus non conspicuis,
dente preeorbitali parvulo, rostro erasso, apice emarginato. Pedes 8 postici medi-
ocres, articulo penultimo compresso, infra dilatato et seepe dentigero.

G. 3. ANTILIBINIA, M’ Leay.t—Carapax valde convexus, regionibus non conspicuis,
latitudine iransorbitali minore (lat. max. 3plo latiore), rostro erasso, apice emar-
ginato. Articulus pedum 8 posticorum penultimus infra non dilatatus nec denti-
gerus. ‘

G. 4. PerriNia, Dana.—Carapax depressus vix tuberculatus, dente preeorbitali
breviter instructus, latitudine transorbitali majore (lat. max. 2plo latiore), rostro
lato, profundé bifido, sat brevi. Articulus pedum 8 posticorum penultimus infra
non dilatatus nec dentigerus.

B. Antennee externee sub rostro celate.

1. Oculi preelongi.

4. STENOCIONOPIN ZE. — Rostrum longum, furcatum, cornubus
styliformibus, divaricatis.

G. StexocronNops, Latreille.—Carapax subpyriformis, gibbosus, spind preeorbitali
longissimad. Articulus antennarum externarum oblongus.

* The genus Xiphus of Eydoux and Souleyet, as figured in the plates of the Voyage
of the Bonite, has the beak, pracorbital spine or tooth, outer antennse, and general form
of Menzthius. But the eyes may be longer pedunculate, and as there is no deseription,
it is not apparent whether they are retractile or not. The species is called Xiphus mar-
garitiferus. 'The beak is pointed, and the third basal joint of the outer antennee reaches
to apex of beak.

T Smith’s Illust. 8. Af. Zool.
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2. Oculi aut longitudine mediocres aut perbreves.

5. EPIALTIN A.—Rostrum oblongum, crassum, sive integrum sive
emarginatum. Antennse externse apicem rostri sepius non attin-
gentes. Pedes 8 postici subeylindrici.

G. 1. Ep1anrus, Edw.—Carapax inermis, vix tubereulatus, regionibus non conspi-
euis. Octo pedes postici nudi aut subnudi, articulo penultimo infra sape sub-
dentigero. .

G. 2. Huen1a, De Haan*—Carapax 2—4 tuberculis acutiusculis seepius armatus,
interdum inermis, regionibus inconspicuis, rostro simplice, angulo carapacis pos-
tero-laterali prominente. Articulus pedum 8 posticorum penultimus plerumque
_infra dilatatus, dentigerus.

G. 3. XENOCARCINUS, White.t—Carapax tuberculis subacutis sparsim armatus, ros-
tro simplice, truncato, margine postero-laterali non angulato, rotundato.

G. 4. Levcirra, Edw.—Carapax subtriangulatus fere inermis, regionibus non con-
spicuis, spind preeorbitali nulld. Pedes supra cariuati, articulo penultimo infra
non producto. Dens postorbitalis prope oculum insitus, oculum vero non celante.

Genus ZEBRIDA, White,] incerte sedis; antennis externis obitdque Eumedono simi-
lis eoque Parthenopineis congruit.—Carapax depressus, non armatus, antice latior,
dente post-orbitali portentosé expanso, rostro latissimo, lamellato, profundé fur-
cato. Oculi paululum salientes. Pedes compressi, angulati. Articulus anten-
narum externarum Imus hiatum orbite occupans, antice non productus.

Fayiey 1. MATIDA.
SuBramiLy ‘MATIN .
MAIA SPINIGERA, De Huan.
East Indies.

Maia spinigera, DE HAAN, Faun. Japon. 93, pl. 24, f. 4.
Apawms and WHITE, Samarang, Crust. 15.

* Crust. Fauu. Japon. 73.
1 Jukes’s Voy. H.M.S. Fly; Ann. Mag. N. H. [2], 1. 331; Crust. Voy. Erebus and
Terror, pl. 2, fig. 1.
1 Crust. Voy. of Samarang, p. 23.
22
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SupraMiLy PISIN AL,
HyYAS LYRATUS.

Carapax® lyratus, parce minuté tuberculatus, pone oculos alaté expansus
marginibus ale antico posticoque subaquis, parallelis, margine externo
excavato, rostro lovi, cornubus acutis, rectis. Pedes antict subtiliter
pubescentes, brachio carpoque margines pustulatis, manu gracili. Pedes
8 postici longi, graciles, subtilissime pubescentes.

Carapax lyrate, sparingly minute tuberculate, behind the eyes alately
produced, anterior and posteriof margins of the winged expansion
nearly equal and parallel, external margin long and a little concave,
the anterior angle acute, posterior subacute. Bealk smooth, of mo-
derate size, horns acute, straight. Anterior feet inconspicuously
pubescent, arm and carpus with pustulate margin, hand thin.
Eight posterior feet long, slender, very short pubescent.

Plate 1, fig. 1 a, male, natural size; b, under view of head, enlarged;
¢, abdomen, natural size; d, extremity of posterior pair of legs.

Puget’s Sound, C. Pickering, U. S. Ship Vineennes.

Near the Hyas coarctatus in general form. The margin of the
upper surface of the carapax posterior to the alate projection, is small
tuberculate in a single series. The posterior margin has a small
tubercle at middle. The medial region of the carapax is tumid and
crossed by a series of small tubercles, and just behind these a tumid
tubercle. The post-medial is prominent and has four or five small
pustules at top, and either side there passes off obliquely backward
across the postero-lateral region a line of small tubercles. The pe-
duncle of the eyes has a small tubercle on the anterior side. The
exterior maxillipeds are granulous or pustulous. The pterygostomian
region has a transverse break in the osseous character of the surface,
and is granulous, with the margin entire. Second pair of legs one and

* The word earapax is not of Latin authority, yet it is so important to the science, '
that we need make na farther apology for introdneing it into that tongue.
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two-thirds the length of the carapax; posterior pair one and one-fourth
times the same, and but little longer than first pair.

Hyas lyratus, Dana, Silliman’s Am. J. Sci., 2d Ser., xi. 268.

PrsomEs EpwArpsit (Bell), Dana.

Plate 1, fig. 2 a, under view of head, much enlarged ; b, outer max-
illiped.

Valparaiso.

This species, as described by Bell and Milne Edwards, under diffe-
rent names, is short and thick hairy, and has a flattened pyriform
shape. One specimen, a male, is sixteen lines long, and twelve lines
greatest breadth, the beak four lines or one-fourth whole length.
Another specimen nine lines long, had for its greatest breadth scven
lines.

The beak is flattened, with the horns evenly and slightly divergent
and setigerous within. The first joint of the outer antennz is sub-
quadrate nearly as in the Periceridee, with the outer angle projecting
as in Tiarimia. The second joint is full twice as long as the third,
and both are flattened and ciliate on the outer side, the third being
ciliate on both margins. The outer angle of the first joint is set with
minute spinules or hairs, and a prominence at posterior angle is rag-
gedly but minutely denticulate.

The exterior maxillipeds are pubescent, and the outer margin of
the palpus has a re-entering angle a short distance from its upper
extremity.

The legs have a fringe of rather short hairs on opposite (upper and
lower) margins. The branchial regions are tumid, and there are two
or three faint tubercles of small size. The cardiac region is a broad
prominence with a rounded surface, and either side a little posteriorly
there is a small tubercle. The stomach region is prominent with a
low posterior tuberele, and another oblong one anteriorly equally dis-
tinet. Outer orbital acanthus acute. Intestinal region with a small
tubercle, but all the tubercles concealed mostly by the villosity of the
surface, so as not to be seen unless it 1s removed.
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Inner edges of fingers of female denticulate throughout.
The genus Pisoides resembles Hyas in the flattened form of the
. moveable basal joints of outer antenn, but the first basal joint is large

quadrate and the epistome is very narrow.

Hyas Edwardsii, BELL, Trans. Zool. Soc. London, ii. 49, 1835, pl. 9, fig. 5.
Pisoides tuberculosus, M. EDwARDs, Crust. D’Orbigny’s Voy. S. A, p. 11, pl. 5, fig. 1.
This figure reprosents the animal without its villous coat, and hence differs from that by

Bell.

SvsramiLy LIBININ 4.

Gexvs LIBIDOCLEA, Edwards and Lucas.

The genus Libidoelea was instituted by Milne Edwards and Lucas,
in D’Orbigny’s South Amerieca, Crustacés, p. 6. It has the general form,
short beak and long legs of Doclea, but the inner angle of the orbit is
prominent as in Libinia, which genus is similar also in form, though
with much shorter legs. In the species described by Milne Edwards,
the anterior margin of the third joint of the exterior maxillipeds is
strongly notched, and this he lays down as a generic character. It
fails, however, in our speeies, and cannot, therefore, be of this impor-
tance. The basal immoveable joint of the outer antenne has a strong
tooth on the outer side in both his species and ours; and in other
characters of generic importance, the two appear to agree.

’

LIBIDOCLEA COCCINEA.

Coccinea.  Carapax orbiculato-triangulatus, sparsim tubereulato-spinosus
et paulo subtiliter granulosus, rostro sat brevi.  Pedes subtilissimé gra-
mulost, tenues, digito paris Imi subulato et basin non tumido, articulo
paris 2di 3tio valde breviore quam carapawx, tarsoque parce breviore
quam articulus quintus, artiewlo 4to pedum 8 posticorum supra com-
planato et lavi.  Articwdus maxillipedis externe 3tius antice integer.

Scarlet. Carapax round triangular, sparsely tuberculato-spinous, and
minutely sparse-granulous, beak shorter than in the L. granaria,
feet finely granulous, slender ; finger of first pair subulate, not tumid
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at base; third joint of second pair much shorter than carapax, tarsus
but slightly shorter than preceding joint; fourth joint of eight poste-
rior feet flattened on upper side and smooth; third joint of outer
maxillipeds anteriorly entire.

Plate 1, fig. 3 a, male, natural size; b, view of carapax from behind;
¢, under view, showing mouth and inner antennw magnified two dia-
meters; d, male abdomen, natural size.

Dredged up in thirty fathoms water, off the eastern coast of Pata-
gonia.

Length, two and three-cighths inches; greatest breadth (excluding
spines of sides), two and one-eighth inches; length of beak anterior
to line of tips of orbital acanthi, three lines; distance between tips
of orbital acanthi, five lines; length of second pair of legs, four and
five-eighths inches; length of first pair, three and three-fourths
inches.

This species differs from the figure of the L. granaria in the length
of the beak and legs. The beak anterior to the orbital acanthi is
much shorter than the distance between the acanthi, while the two
distances are equal in the figure of the granaria; moreover, the dis-
tance from the tip of the third basal joint of the exterior antenna to
the tip of the beak is but little longer than this third joint, while 1t is
more than twice this distance in the granaria as figured. The third
joint of the second pair of legs is much longer than the carapax in
the granaria, and much shorter in our species.

The carapax is covered with numerous spinous tubercles, the largest
of which are the cardiac, and one postero-lateral ou either side. Below
and behind the last-mentioned spine there are several other promi-
nent spines. On the median region there are three rows, as in the
granaria, the inner containing three spines, and the outer two, with
perhaps another, quite small, intermediate. There is a broad spinous
tubercle on the antero-lateral region. The narrow space between the
median region and the cardiac spine is depressed, being bordered with
a curving ridge, convex inward, which is set with three or four small
low spines.

The granules of the legs are half smaller than in the figure of the

granaria. The onter angle of the basal joint of the outer antenne is
23
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prolonged and subacute. The pterygostomian region has its border
strongly and irregularly dentate. The exterior maxillipeds have the
anterior margin of the third joint entire and not notched, with the
outline rounded.

Libidoclea coccinea, DANA, Silliman’s Am. J. Sei., 2d Ser., xi. 268.

SusramiLy MICIPPIN A.

MICIPPA HIRTIPES.

Carapax minuté pustulatus, margimbus lateralibus irregulariter pavlo
inciso-dentatis ; rostro fere wverticali, sub-polygonato, juxta antennam
externam profundé constricto, apice triangulaté emarginato, supeificie
sertatim pustulatd, pustulis setigeris. Ocult longé exserti.  Pedes
hirsute.

Carapax minutely pustulate, wholly without spines, lateral margins ir-
regularly small inciso-dentate; beak nearly vertical, sub-polygonate,
adjoining outer antennse deeply notched, and triangularly emarginate
at apex, surface seriately pustulate, and pustules setigerous. Eyes
long exsert. Feet hirsute.

Plate 1, fig. 4 a, female, enlarged two diameters; b, front view of
beak, enlarged four diameters; ¢, female abdomen; d, under view of
head ; ¢, hand of female.

Reef of the Island of Tongatabu, Pacific.

Length of carapax, seven lines; greatest breadth (across the cardiac
region), six lines; post-orbital breadth, five and one-third lines;
greatest breadth of beak, three lines. :

The eyes project from a large rectangular emargination of the
lateral margin, and the length of the eyes exposed in an upper view,
is equal to nearly three times the diameter of the peduncle. Poste-
rior to the eyes, there are four or five irregular teeth, and the rest of
the margin is uneven. The surface of the beak, either side of the
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medial line, is somewhat raised longitudinally, and bears minute tuber-
cles, which give origin to tufts of setee. The part of the front below
the outer antenns is broader than long, and the breadth by the
second of the lateral angles is greatest. The female abdomen, ex-
cluding the first two joints, is orbicular and ciliate. The outer antennce,
as exposed in a front view, have the first of the two moveable basal
joints oblong and stout and densely hirsute on either side, the second
about half shorter and slender. The flagellum is five or seven jointed.
Anterior legs slender; others stout and somewhat compressed. The
hand is slender, tapering somewhat from the base, and the fingers are
mostly contiguous, or touch only along outer half.

Micippa hirtipes, Dana, Silliman’s Am. J. Sei., 2d Ser., xi. 268.

SvpramiLy CHORININZE.
GeNus CHORILIA, Dana.

Pisee Chorinoque affinis. Carapax angustus, triangulaté ovatus, gib-
bosus, paulo armnatus, rostro longo, furcato, cornubus gracilibus.  Oculi
wn orbitis retractiles.  Antennce externc sub rostro latentes, articulo
primo angusto, apice externo acuto.  Orbita tnfra interrupta, supra
angusté untfissa, spind preeorbitali acutd. Pedes 1mi 2dis breviores,
8 posticy similes, 2di 3tiis non multo longiores.

This genus differs from Pisa in having the outer antenna concealed,
and from Chorinus, in the second feet not being much longer than the
third, and the first shorter than the second.

CHORILIA LONGIPES.

Carapax nec villosus nec pubescens, latitudine trans-orbitali perangustd,
triplo minore quam latitudo carapacis maxima, spind proorbitali
tenur, acutd, margine orbitali superiore angusté wnifissa; rostro longo,
pubescente, cornubus fere rectis, paice divaricatis; regione mediand 4
spints brevibus armatd alivsque puucis brevissimis; regione cardiacd
parvd, incrmi, 2-4 tuberculits parvulis ornatd ; regione postero-lateraly
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spind erassd medioeri armatd aliisque tuberculis parvulis ornatd.
Pedes antici longi, brachio trigono, margines spinuloso; carpo polygo-
nato, margines spinuloso ; manu subcarinatd, subtilissimé tomentosd.

Not villous or pubescent. Trans-orbital breadth small, hardly one-
third the greatest breadth of carapax; anterior orbital acanthus
very slender, acute; superior orbital margin with a single small fis-
sure. Beak long, pubescent, horns nearly straight and but slightly
divergent. Median region of carapax armed with four short spines
and a few others much smaller; cardiac region small, unarmed, but
bearing two to four small tubercles; postero-lateral armed with a
strong spine, not long, along with some small tubercles. Anterior
feet long, arm trigonal, margins spinulous; carpus polygonal, mar-
gins spinulous; hand flattened, subcarinate, with a dense and very
short tomentose coat.

Plate 1, fig. 5 «, female, natural size; b, under view of head, en-
larged two diameters; e, side view, enlarged four diameters; d, abdo-
men of female.

Length of carapax, one inch and seven lines; greatest breadth, ten
lines; trans-orbital breadth, three and one-third lines; length of beak,
anterior to eyes, seven lines; length of anterior legs, one inch and six
lines; length of third pair of legs, two inches; length of second pair,
two inches and two and a half lines; length of posterior pair, one inch
and eight lines.

The outer antennze with the flagellum extend very nearly to apex
of beak. There are a few short spinules at apex of peduncle of eye.
The pterygostomian region is denticulate. The female abdomen con-
sists of seven joints and is round-elliptical, the last joint the longest.
The third joint of the outer maxillipeds is broader than long.

Chorilia longipes, DANA, Silliman’s Amer. Jour. Sci., 2d Ser., xi. 269.

GzrNus LAHAINA, Dana.

Chorilie quoad pedes antennasque externas celatas affinis.  Curapar
elongate ovatus, tumidus, parce armatus; rostre cornubus clongutis,
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gracillimis, divaricatis.  Articulus antennarum  externarum lmus
latus, parce longior quam latior, apicem processu spiniformi armatus.
Orbite infra supraque sinu rotundato interrupta, deunte preorbitali
acuto. Pedes toti graciles.

In the feet, and in the outer antennaxe concealed by the beak, near
Chorilia. Carapax long ovate, tumid, sparingly armed; horns of
beak long, very slender, divaricate. First joint of outer antenns
broad, slightly longer than its breadth, armed with a spiniform pro-
cess at apex. Orbit below and above interrupted with a rounded
sinus, preeorbital tooth acute. Feet all slender.

LAIAINA OVATA.

Carapax. vix spinosus, subvillosus, papillis postero-dorsalibus recté flexis,
spind postero-laterali parvuld, alidque posticd ; rostri cornubus corporve
paulo brevioribus, tenwibus, valde divaricatis, margine orbitali supe-
riore latd fisso, spind antied brevi acutd et lateraliter wnidentatd,
posticd prominenter rectangulatd non acutd. Articulus antennarum
externaruam linus apice spiuigerus.  Pedes tenues, longt, manu peran-
qustd, nudd.

Carapax hardly spinous, only a small postero-lateral spine, and ano-
ther behind; surface subvillous or papillose, papille of posterior
half of carapax bent at a right angle; horns of beak very long (a
little shorter than rest of body), slender, much divaricate. Breadth
across the eyes about half greatest breadth. Upper margin of orbit
with a broad, rounded sinus; anterior spine short, acute, and hav-
ing a tooth on its outer side over the eye; posterior part of orbital
margin salient, not acute, rectangulate. First joint of outer an-
tennse having an elongate spine at apex. Pterygostomian margin
armed with a long, curved spine or horn, and another short spine.
Feet slender, long; hand very narrow, nude, fingers eontiguous.

Plate 2, fig. 1 @, male, enlarged three diameters; b, orbital margin
and eye (1, base of beak; 2, apical spine of base of outer antennswe; 3,
praeorbital spine; 4, eye; 8, posterior part of orbit); ¢, under view of
head; d, hand; e, papilla of posterior half of dorsum; £, papilla of the
apex of the third joint of one of the legs.

24
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Dredged at Lahaina, Maui, Hawaiian Islands.
Length, six and a half lines; greatest bfeadth, nearly three lines.

The specimen is in the soft-shell state, and it is difficult to say how
far its papillose condition is, owing to its age or its moulting, and
what of it is characteristic of the mature animal. The appearance of
the individual, and especially the small size of the eyes, seem to show
that it is nearly mature if not quite so. The orbit of the eye is very
imperfect, the emargination or fissure in its upper and under sides
being so great that the eye is not concealed when thrown back, except
at its tip. The legs are nearly naked, but have a few hairs, and also
a few papille similar to that figured in fig. 1 £ There are two such
papillee on the anterior side of each eye; one at apex, and the other a
short distance from the apex. The horns of the beak are hairy, and
very slender, and quite divergent. Behind the orbit, the body is
abruptly narrower, and there is here a small spine on either side.
The tarsi are very slender and red, with minute spinules.

GeNus SCYRA (Dana).

Naxime antennis orbitdque affinis.  Rostrum laminatum, acute furcatum.
Articulus anfennarum externarum primus undique angustus, apice
externo ultra rostruimn parce saliente; secundus depressus, tertio valde
longior.

Related to Naxia in the antennse and orbit. Beak rather short,
acutely furcate, laminate. First joint of outer antennm narrow
throughout, outer apex projecting a little either side of beak ; second
joint depressed, much longer than third. Feet of moderate length.

This genus has laminate antennge like Lissa, but they are acute,
and the outer antennse are concealed beneath, excepting the tip of the
flagellum. The outer margi of the first joint of these antennw is
straight and parallel with the medial line of the body; and at its
outer basal angle there is a tooth, while the outer apical angle lies
directly beneath the preeorbital spine. There is no opening through
the lower orbital margin. The epistome is transverse.
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SCYRA ACUTIFRONS.

Ovata, fere inermis, rostro lamellato, cornubus ovato-laneeolatis, acutis,
wntegris ; spind preeorbitalt acutd ; regionibus earapacts valde promi-
nentibus ; regione mediand per suturam profundam discretd, postero-
laterali tumidd, cardiaed simpliciter rotundato-tuberculiyform?; mar-
gine carapaeis postico mediwm tuberculo parvulo. Pedes antict elon-
gati, manw carinatd, brachio angulis pustuloso, carpo 3—4 earinato.

Ovate, nearly unarmed; beak short, lamellar; horns ovato-lanceolate,
acute, entire; superior proeorbital spine acute; regions of carapax
strongly pronounced; the median region divided from cardiac and
lateral by a deep suture; postero-lateral region tumid, transversely
indented, and posterior part rising into an obtuse point; cardiac
region simply round-tuberculiform; posterior margin of carapax
with a small tubercle at middle. Anterior feet rather long, hand
carinate, arm with the angles pustulate, carpus with three or four
carine.

Plate 2, fig. 2 a, male, natural size; b, under view of head; ¢, hand;
d, female abdomen.

Oregon, C. Pickering, Exp. Exp.

Length of carapax, one inch and one line; greatest breadth, eight
and a half lines; breadth across preeorbital spines, three lines; length
of beak, three and a half lines.

The outer antennoe have the outer angle of first basal joint acute or
nearly so, but not produced into a spine; the second and third joints
are flattened and oblong, the third little more than half the length of
the second, and its apex not reaching to apex of beak. Pterygosto-
mian region with the margin obtusely dentate. Eyes quite small.
Legs somewhat pubescent.

Scyra acutifrons, DaNa, Silliman’s Amer. J. Sei., 2d Ser., ix. 269.
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Supramiry II. PYRINAR.

> Genus PYRIA (Dana).

Oculi retractiles, breves, spind pracorbitali earentes. Carapax sub-pyrifor-
mis depressus.  Rostrum lamellatuin, bifidum, sat breve. Antennce ea-
terne sub rostro celatce. DPedes sat curti; antiel tenues, reliqui valde
compresst articulis tertio, quarto, quintoque complanatis ; tarso tenui.

Eyes retractile, short, without a praorbital spine. Carapax subpyri-
form in outline. Beak lamellar, two-horned, rather short. Outer
antennwe concealed beneath the beak. Feet short; the anterior
pair slender; eight posterior muech compressed; third, fourth, fifth
Jjoints widely flattened; tarsus slender.

The carapax in the species on which this genus is founded, is but
little convex, and but slightly uneven, with the different regions indis-
tinct. The outline is even and convex from the angle just behind the
eyes around by the posterior margin; the eyes are quite short and
project but little from a shallow emargination just within this angle.
The beak starts from the level of the eyes, and each part is ovate, being
narrower at base than it is a short distance above. The eight poste-
rior legs are remarkable for their flattened form; the fourth and fifth
Jjoints taken together, have an oblong, elliptical outline.

The outer antennse have their moveable part arising just each side
of beak, but 1t is generally directed inward and forward under the
beak. The buccal area is broader than long. The second joint has
the inner apex much produced. The epistome is quite short.

This genus is near Herbstia in its short, lamellar, divided beak ; but
is peculiar in its very much compressed legs, and in having its outer
antennz concealed beneath the beak.

PYRIA PUBESCENS,

Pubeseens, tnermis, ommino depressa, subpyriformis, latitudine post-orbi-
tali valde majore quam dimidium latitudinis maxime, marginibus
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post-orbitalibus omnino integris nunguam constrictis, cornubus rostri
ovatis, acutis, margine pubescentibus et subtiliter erosis. Pedes antict
pertenues; 8 postict marginibus hirsuti, articulo quinto vix duplo
longiore quam latiore.

Pubescent, unarmed, depressed, subpyriform, breadth just behind the
eyes much greater than half the greatest breadth; margin of cara-
pax behind the eyes entire, without any constriction; horns of
rostrum ovate, acute, pubescent, and irregularly denticulate or
uneven at margin. Anterior feet very slender; posterior eight with
the two opposite margins very hairy, fifth joint scarcely twice as
long as broad.

Plate 2, fig. 3 a, animal, enlarged.

Feejee Islands or Tongatabu; there is some uncertainty as to
which of these neighbouring groups afforded the specimen.

Length, one-fourth of an inch. The eight posterior legs are sub-
equal, and the tarsus is naked or nearly so. The fingers of the hand
are tapering and acute, and the hand narrows towards its extremity.

SusramiLy MITHRACINZ.

MitarAX ASPER (Milne Edwards).

Lostrum usque ad diametrum orbitalem divisum, cornubus bilobatis,
divergentibus ; carapace pubescente, granuloso, superficie plerumgue
inermi, tuberculis parvulis paucis ornatd ; marginibus lateralibus valde
T-spinoso-dentatis, dentibus duobus posticis minoribus et sub-dorsalibus.
Pedes anticy mediocres, brachio carpogue spinulosis; 8 postict apice
articuli tertis uni-spinigeri. Anlenne externe interdum sub rostro
partim celate, articulis 2do 3tioque subequis. Margo orbitalis infe-
rior wnidentatus.  Regio plerygostomiana margine spinulosa.

Rostrum divided to orbital line, horns divergent, deeply two-lobed

at apex; carapax pubescent, granulous, mostly unarmed with spines,
' 25
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but having a few tubercles; lateral margin strongly seven-toothed ;
teeth spiniform, two posterior smaller and subdorsal. Anterior feet
of moderate size; arm and carpus spinulous; eight posterior with a
spiniform tooth at apex of third joint. Outer antennz often partly
concealed by the beak; second and third joints subequal, hardly
reaching to furcation at apex of either horn. Lower orbital margin
one-toothed. Pterygostomian region spinulous or pustulate.

Plate 2, fig. 4 o, male of a specimen from the East Indies, natural
size ; b, under view of head.

Balabac Passage, north of Borneo; also from Peru?

Length of carapax of specimen from Balabac Passage, one inch;
greatest breadth, ten lines; hand, six and a half lines long, or a little
more than half the length of the carapax.

Length of the supposed South American specimen, three inches and
two lines; same, excluding beak, two inches and seven lines; breadth
across from tip to tip of sixth lateral spine, two inches and nine
lines; breadth across, excluding these spines, two inches two lines.
Length of longest lateral spines, nearly half an inch.

Below the outer spine on the margin of the orbital cavity there is
an obtuse spine, and another exists on the surface, between the upper
angle of the buccal area and the second tooth of the margin of the
carapax. Outer maxillipeds and surface adjoining granulous. Poste-
rior margin of carapax nearly straight, and with a small, prominent
tubercle or spine at each angle; also ‘a small spine or tubercle on the
intestinal region.

SusraMiLy CYCLACINZ.
Gexvus CYCLAX.

Suborbicularis, pavlo armatus, rostro parvulo, furcato, non lamellato.
Oculi preelongr, retractiles, orbitis obliquo-transversis spind externo-
posticd longd, anticd parvuld. Antenna externce rostro remote, longe,
articulo primo apice bi-spinoso, spind externd longd. Fosse anten-
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narum externarum sub rostro partim excavate. Pedes longi pare
secundo sesquies longiore quain carapax, toti tenues, fere cylindrict.

Nearly round, somewhat armed; beak small, furcate, not lamellar,
Eyes very long, retractile, orbits somewhat obliquely transverse;
outer posterior spine long, preeorbital small. OQuter antenna remote
from beak, long, first joint with two spinous processes at apex, the
outermost long. Inner antennary cavity extends beneath the heak.
Feet long, second pair one and a half times length of body, all quite
slender, nearly cylindrical.

This genus is near Mithrax, but has the long legs and something of
the hahit of Camposcia. The eyes have quite long peduncles, as in
Camposcia, but fold back into distinet orbits, which are nearly trans-
verse. The buccal area is much wider in front than behind. The
third joint of the outer maxillipeds is about as long as broad, and the
next joint is articulated with its inner angle.

CycrAX PERRYL

Carapax pavlo oblongus, convexus, parce pustulatus, rostri cornubus sub-
conicts, acutis, margine orbitee superiore tri~spinoso, spind anteriore
longiore et reflexd, spind preorbitali parvuld, postorbitali crassius-
culd; marginibus carapacis antero-lateralibus 5-spinulosis, spinulis
remotis, anteriore duplice; margine postico 2-spinuloso.  Antennce
externce dvmidio carapacis longiores, pilosce. Pedes carapace valde
longiores, 8 pasticis sparsim pilosis, tarso infra paulo piloso.

Nearly orbicular, slightly oblong, convex, sparingly pustulate; heak
short, horns subconical acute, superior margin of orbit with three
spines, the anterior longest and reflexed, praorbital spine small,
post-orbital, rather stout, and transverse in position; antero-lateral
margins of carapax with five rather distant spinules, the anterior
one double; also two on the postero-lateral margin. Outer antennse
longer than half the carapax, bairy. Feet much longer than cara-
pax, eight posterior sparsely pilose, tarsus somewhat hairy within.

Plate 2, fig. 5 a, animal, enlarged ; b, under view of head.
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Pitt’s Island, the northern island of the Kingsmill Group; collected
from coral reef, April 30th, 1841, by Lieutenant O. H. Perry.

Length, two and a half lines. The surface of the carapax is uneven
and the regions are distinct. In an npper view the outer antennae
appear to arise near the orbits, and quite distant from the beak. The
second joint (the first moveable), is a little longer than the third.
The eyes are much longer than half the space intervening between
the two orbits.

The anterior pair of legs is about two-thirds the length of the
second pair; the hand is long and slender; the second and third pairs
are the longest, the second about one and a half times the carapax.
The horns of the beak are separated by a narrow triangular interval.

Fauiy EURYPODIDZ.
SvsramiLy EURYPODINA.
Genvs EURYPODIUS, Guerin.

Ix the Eurypodii, the carapax is triangnlar, ronnded behind, with
in front a prominent, slightly arcnate beak, divided into two slender
approximate horns, the furcation extending quite to the antennary
fossee. The npper surface of the carapax has a protuberant median
region, and a prominence over the cardiac region, which is partly con-
tinued over the lateral regions. Each species known has on the
medial line of the carapax two spines on the median region, one (or
two on a transverse line) on the posterior part of the cardiac, and one
on the posterior margin, besides sometimes others; also laterally there
are one or more spines. There is a prominent post-orbital spine, and
a small prominence, sometimes acute, just anterior to it.

The eyes form an oblong, ovoid prominence at the extremity of the
pedicel, the longest diameter being vertical.

The septum between the inner antennse is prominent, and is
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often elongated into a spiniform process. The epistome is broader
than long. The legs are long and rather slender, the thigh of
the second or third pair of legs being usually not far from the
length of the carapax, though sometimes considerably shorter. The
fifth joint is flat, subfalciform, and the tarsus closes against the in-
ferior margin.

EURYPODIUS SEPTENTRIONALIS.

Carapax obsolete wvillosus, spinis paucis, tn regione cardiacd posterius
duabus anterfus und ; spind post-orbitali acutd et anteriore minori vel
acutd vel obtusd ; rostro supra complanato. Articulus antennarum ex-
ternarum lmus dente subacuto extus ad basin armatus et juxta dentem
processu subacuto. Pedes toti fere nudi; antici crassiusculi, brachio
carpoque parce tuberculato-spinosis, manw scabro-granulatd, pawlo
tumidd, digito mobili cum dente parvulo tuberculiformi intus armato
polliceque juxta basin cum dente simili.  Pedes 8 postict longi, articulo
pedis tertit tertio tuberculis setiferis parvulis biseriatis infra ornato, bto
longiore quam quartus, subtilissimé hirsuto, ejus margine inferiore
versus apicem brevissimé hirsuto.

Carapax obsoletely villous; spines few, on the cardiac region two
posteriorly and one anteriorly ; the post-orbital acute, and another
smaller just anterior, either acute or obtuse. Beak flattencd above.
Immoveable basal joint of outer antennse with a subacute tooth on
outer side at base, and below this tooth, near by, a subacute promi-
nence. Feet all nearly naked. Anterior feet rather stout; arm and
carpus small spinoso-tubercular ; hand scabro-granulous, rather tumid ;
moveable finger armed on inner margin with a small tuberculiform
tooth just inside of middle, and immoveable finger with a siilar one
near articulation. Eight posterior feet long and slender ; thigh with
two series below of small setiferous tubercles; fifth joint longer than
fourth, minutely hirsnte; the lower margin towards apex short hir-
sute.

Plate 2, fig. 6 ¢, under view of head, enlarged two diameters; b,
outer view of right hand, natural size; ¢, extremity of second pair of

feet, natural size; d, male abdomen, natural size.
26
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Nassau Bay, Fuegia.

Length of carapax, two and five-eighths inches; of beak, five-eighths
of an inch; anterior pair of legs, exclusive of hand, nearly as long
as carapax; hand, two-thirds as long as carapax; thigh of second
pair of legs, very nearly as long as carapax; whole leg, nearly two
and a half times as long as carapax. The carapax has the two
spines of the medial region prominent, and one small spine either
side of the anterior. The lateral regions have a spine nearly in
a line with the post-cardiac, and another smaller, forward and inward
of this one; also, over the base of second pair of legs, two small spines.
Posterior to the post-orbital spine, there is a tumid prominence in
the sides of the carapax, and a small obtuse spine on the upper
side of this prominence. Between the post-cardiac spine and the
marginal behind, occupying the intestinal region, there is a low pro-
minence with two obsolescent spines. The rounded tooth on the
inner edge of the finger stands isolated; the rest of the edge is thin
and denticulate. The third joint of the eight posterior legs is thinner
below and has a series of small rounded points or tubercles. The
posterior margin of the inner-antennary cavity, next to the outer
antenng, 1s reflexed downward, and a process from the base of the
outer antenna extends inward just anterior to this reflexed piece.

This species is near the Audowini ;* but the npper surface of the
beak is flattened, and the fifth joint of the eight posterior legs is longer
than the fourth, instead of shorter. The length of the hairs on the
lower edge of the fifth joint of the eight posterior legs, is not omne-
fourth the breadth of the joint, while it is one half the breadth in the
Audowinii. The third and fourth joints of these legs also are not as
nearly cylindrical.

Eurypodius septentrionalis, Dana, Sill. Am. J. Sei., 2d Ser., ix. 270.

* D'Orbigny, Voy. dans I’ Amerique Merid., Crust., p. 3, pl. 1. The specific deserip-
tion of the E. Audoninii and the drawing, represent the fifth joint as shorter than the
fourth; while the remarks following the specific description make it longer; the last
is evidently an error.
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EUuRrRYPODIUS BREVIPES.

Carapax valde tumidus, spinis paucis, brevibus, in regione cardiacd pos-
terius dudbus antertus und ; rostro supra complanato breviore.  Arti-
culus antennarum externarum lmus extus ad basin dente armatus
et juxta dentem processu subacuto. Pedes breves, hirsuti, primi subte-
nues, brachio carpoque cwin 3—4ve tuberculis minutis supra armatis,
manu lineart, tenut, loevt, margine digiti interno denticulato. Pedes octo
postici crassiusculi, valde breviores, articulo 3tio pedis secundi valde
breviore quam carvapax, articulo Sto lato et crasso, longiore quam
quartus, non duplo longiore quam tarsus.

Female: carapax very tumid, with few spines, two little prominent
on the cardiac region posteriorly, and one anteriorly. Beak flattened
above, rather shorter than in preceding species. Outer side of basal
joint of outer antennse with a small prominence near base, and
another just posterior. Feet short; hairy on the margins of all the
joints. First pair rather small; arm and carpus with three or four
small tubercles above ; hand narrow linear, rather thin; inner margin
of finger denticulate. Kight posterior feet rather stout, third joint of
second pair much shorter than cafapax, fifth joint broad and stout,
longer than fourth joint, and not twice as long as sixth (tarsus).

Plate 2, fig. 7 @, animal (female), natural size; b, abdomen of female;
¢, under view of head.

Nassau Bay, Fuegia.

Length, one and five-eighths inches; of beak, three and a half lines;
of third joint of second pair of legs, one inch; of fifth joint of same pair,
eight lines, and breadth of same, two and a half lines (or about one-
third the length); length of tarsus of same pair, five and one-third
lines.

The carapax has only two spines on the median region, and these
are prominent; also a prominent acute, postero-lateral, in the same
line with the post-cardiac, besides one or two minute, near by, forward
and inward, also two spines on the lateral region, over base of second
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pair of legs; also, one or two spines on the antero-lateral region, ante-
riorly. The outer maxillipeds are hairy throughout. The inter-an-
tennary septum is produced into a long spine, and the margin behind
the fossettes, next to the base of outer antenns, is reflexed as in the
E. septentrionalis.

EBurypodius brevipes, Sill. Am. J. Sei., 2d Ser., xi. 270.

Euryroprus AvpovinNt (Edwards and Lucas).

We refer here, with hesitation, a specimen (male), which is in an im-
perfect eondition in our collections, owing to its having been taken while
the shell was in the soft state. It has the fifth joint of the eight pos-
terior legs about as long as the fourth, or a little shorter in the two
posterior pairs. The hand is stout and tumid, and the finger has a
rounded prominence on the inner margin, inside of middle, which is
thin and denticulate like the rest of the edge, and not a rounded
tuberele like that of the septentrionalis. The surface below is eovered
with an exceedingly short but rough down; the legs are nearly bare.
It is probably from Nassau Bay, Fuegia.

*

Evurypropius LATREILLIL

Plate 3, fig. 1a, under view of head, enlarged four diameters;
b, exterior view of right hand, ibid.; ¢, extremity of third pair of legs,
1bid.

Valparaiso, Chili.

This speeies differs from the preceding in having the fingers of the
hand without any appearance of a tooth-like prominence on the inner
edge, the edges being simply and evenly denticulate. Moreover, the
margin of the antennary fossettes behind, is not reflexed adjoining the
immoveable basal joint of the outer antenns. :

A specimen an ineh in length has the following characters. The
beak is about one-fourth the whole length of the earapax; it is flat-
tened above, but the flat surface is placed a little obliquely. The
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edges are hairy, and in the specimen, the hairs are longer than the
breadth of the beak. The second post-orbital spine is prominent and
obtuse; the first quite short and obtuse. The carapax has two spines
on the medial region, one on the cardiac region, one either side in the
same line nearly on the postero-lateral region, and another, forward
of this, a little more outward; also one on the middle of posterior
margin. The lateral portions of the carapax are somewhat hairy.

The immoveable basal joint of the outer antenns has no spinous
process on outer side, near base, and no distinct tooth just posterior.

The first pair of feet is about as long as the carapax. The others
are much longer and more slender. The arm has two small tubercles
on the upper side; the next joint a few more; the hand is linear and
rather thin, with the upper and under margins hairy. The following
legs have the thigh nearly cylindrical, with a few hairs above and
below; the fifth joint is longer than the fourth.

The abdomen of the male is narrow, with the last joint subtri-
angular.

Eurypodius Latreillsi, GUERIN, Mem. du Mus., xvi. pl. 14, and Iconogr. Crust., pl.
168 .

——, Epwarbps, Crust., i. 284.

——, Voyage de la Coquille, pl. 2, f. 1. This figure represents the first post-orbital
spine of nearly the same size as the first; while in Guerin’s figure and our
specimens it is very short, and the seecond very much longer.

Gexus OREGONIA, Dana.

Rostro, antennis, oculis, spind postorbitali pedibusque elongatis Eury-
podio affinis. Pedes tenues, octo postici articulum quintum aliosque
subeylindrici, nunguam compresst.

Resembling Eurypodius in beak, antenns, eyes, post-orbital spine,
and feet. Feet slender, the anterior little shorter than second
pair, the eight posterior pairs, with the fifth joint, as well as others,
cylindrical.

The main distinction between this genus and Eurypodius, consists
in the fact, that the fifth joint of the eight posterior legs is slender
27
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cylindrical, instead of compressed and broad, and consequently, the
tarsus does not shut against this joint.

The beak is bifid and long, with the horns in contact, and not
arcuate in a vertical plane like Eurypodius; though sometimes with
a slight curve in a horizontal plane. The eyes and post-orbital spine
are rather long, and the former closes back, reaching to the spine,
though not concealed in this position scarcely more than in Eury-
podius. The distance between the orbits is about twice the breadth
of the beak at base. The carapax has a triangular form, rounded
behind; it has the medial region tumid and prominent; a trans-
verse low post-medial region; a small cardiac region, and a large
swelling lateral region. The surface is rough, with minute granules
or obsolete tubercles, and short hairs arising from them, but without
any prominent spines, as far as the species have been observed.

The septum between the inner antenne is prolonged into a spinous
process. The epistome is large, but transverse. The buccal area
is nearly square, the breadth slightly exceeding the length. The
third joint is triangular. The abdomen has seven joints in the male.

OREGONIA GRACILIS.

Carapax breviter sparsimque pubescens, rostro valde longiore quam lati-
tudo nter-orbitalis.  Pedes breviter sparsimque pubescentes, tenues;
primi secundis pavlo breviores, brachio tuberculis minutis supra infra-
que ornato, manu fere Lineari, digito intus prope basin unidentato
alioque denticulato.  Abdomen maris sublineare, margine laterali
versus apicem excavato, apice truncato.

Carapax short and thin pnbescent, beak much longer than distance
between the orbits. Feet short and thin pubescent, slender; first
pair a little shorter than second, arm with minute tubercles above
and below, hand nearly linear, finger having a small tooth within,
near base, and the rest of the edge denticulate. Abdomen of male
sublinear, margin either side towards apex excavate, apex truncate.

Plate 3, fig. 2a, animal (male), natural size; b, under view, en-
larged; ¢, abdomen, natural size.

Puget’s Sound, C. Pickering. Exp. Exp.
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Length of carapax (including beak, as usual), one and seven-
twelfths inches; of beak, five and one-third lines; breadth between
the orbits, four lines; greatest breadth of carapax, ten lines; first pair
of legs, a little longer than carapax; posterior pair, one and one-third
the carapax; second pair over one and a half times carapax. The
hand is compressed, and the upper edge is obtuse, with hairs in minute
tufts. The fifth joint of eight posterior legs is closely covered with
very short hairs, besides tufts of hairs a little longer and divergent;
tarsus rather longer than half the preceding joint. The horns of the
beak Lave hairs or setee above in a longitudinal range. The pedicel of
the cyes has a small prominence on anterior side. The immoveable
basal joint of outer antennse has the outer anterior angle rounded and
spinulous. The septum betwecen the inner antennz is elongated,
spine-like.

Oregonia gracilis, DANA, Sill. Am. J. Sci., 2d Ser., xi. 270.

OREGONTA HIRTA.

Carapax pedesque sparsim hirti, rostro tenut, breviore quam latitudo
inter-orbitalis.  Pedes paulo breviores, digito pedis antici intus wque
denticulato. Abdomen maris subellipticum, apice transversim triangu-
latum, feminge fere orbiculatum.

Carapax and feet sparsely rough hairy, beak slender, shorter than
inter-orbital space. Feet rather shorter than in preceding species.
Finger of anterior feet with inner edge evenly denticulate and no
prominent tooth. Abdomen of male subelliptical, at apex trans-
versely triangular; of female, nearly orbicular.

Plate 38, fig. 3 «, front of carapax, natural size; b, abdomen, enlarged
two diameters.

Puget’s Sound, C. Pickering.

This species is near the preceding, but has a more rough hairy look,
is less slender and shorter in its beak, with a different abdomen.

Oregonia hirta, DANA, Silliman’s Am. J. Sci., 2d Ser., xi. 270.
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Faxiny PERICERIDZ.

Supramiry PERICERINZ.
PERICERA TRIGONA.

Feminge :— Carapax bene triangulatus, triangulo equilaterali, spind pos-
tero-laterali longd, crassd, complanatd ; superficie supra infrague breviter
densissiméque villosd, villis defrictis vero nitidé porcelland ; spinis dor-
salibus duobus, wnd mediand, alterd cardiacd ; rostro mediocri, cornu-
bus divergentibus; spind preeorbitalt perbrevi, subacutd. Regio ptery-
gostomiana uni-spinosa.  Articulus pedum 3twus minuté tuberculatus
et apice plerumque spinoso-productus; manw tenui, digitis omnino
contiguis.

Female: — Equilaterally triangular, postero-lateral spine long, very
stout, flattened; upper and under surface dense and short villous,
on removing the villous coat, shining porcelainous; back with two
median spines of moderate size, one to the medial region, one to the
cardiac; beak of moderate length; horns divergent. Pracorbital
spine very short, subacute. Pterygostomian region with a single
tooth. Third joint of feet minutely tuberculous, and the apex for
the most part prolonged and subacute; hand slender, finger and
thumb in contact within.

Plate 3, fig. 4 o, animal (female), natural size; b, under view of
head; ¢, female abdomen, enlarged two diameters; d, hand of female,
ditto.

Feejee Islands.

Length from tip of beak to posterior apex, one and onefourth
inches; breadth across from tip to tip of lateral spines, one and one-
fourth inches; breadth across the eyes, half an inch; distance between
tips of beak, one-sixth of an inch; distance between stomach and car-
- diac dorsal spines, four lines; and the same between the cardiac spine
and the posterior apex.
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Resembles closely the frispinosa, but differs widely in its propor-
tions, the breadth across the lateral spines being much greater in
proportion to the length. The surface is very strongly porcelainous
after removing the villous coat, and in the specimen thus examined, it:
had a whitish flesh colour. There is a very minute point on the sides.
of the anterior part of the stomach region. The horns of the beak
are divergent, but 1ot widely so. The anterior spinous process of the
basal joint of the outer antennee projects its whole length beyond the
margin of the carapax, between the beak and the eyes. The anterior
legs are much longer than the second pair, and the second and follow-.
ing pairs are subequal, the second a little the longest. The female.
abdomen is round-elliptical.

GrNus TIARINIA, Dana.

Oculy non retractiles, orbitd tubiformi inclusi. Rostrum bifidum, cornu-
bus plerwmque contiguis. Carapax subpyriformis, tuberculatus aut pus-
tulatus, tuberculo cardiaco tuberculis tribus aut pluribus facto. Arti-
culus antennarum externarum lmus latissimus, spind apicalt non
armatus, angulo externo-apicaly interdum paulo saliente et subacuto.
Spina preeorbitalys prominens.  Pedes 1mi 2dis non longiores.

Eyes not retractile, enclosed in a tubular orbit. Beak bifid, horns for
the most part contiguous. Carapax subpyriform, tubercular or
pustulous above, the cardiac tubercle or prominence consisting of
three small tubercles. Basal joint of outer antennwme very broad,
not armed anteriorly with a spine, outer angle sometimes a little
salient and subacute. Praeorbital spine prominent. Anterior feet
not longer than second.

.

The genus Tiarinia includes the Fericera cornigera and some other
species of Pericera. They differ from Pericera in the beak, the cha-
racter of the surface, the basal joint of the outer antennse, and also in
less tendency to a triangular form in the outline. Moreover the ante-
rior legs are not longer than the second pair; and the cavity for the
pair of inner antennae is not wider than long. When the first basal
joint of the onter antennze has a spine anteriorly, it is a prominence of
the outer angle, and not a process near the articulation with the next
joint. [

28
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The regions of the ecarapax are well pronounced. The medial
region is large and oblong, and embraces several small tubercles which
are sometimes nearly obsolete. The tubercles are often as follows, begin-
ning anteriorly: two, distant from one another, in a line between the
eyes; then, one medial; then four, two either side of the medial line
more or less distant from i1t; then, on the medial line, two; next, two
in a transverse line; next, two minute in a transverse line, just on
the posterior limits of the medial region. The post-medial region is
small and has one transverse tubercle, with sometimes others subsi-
diary; the cardiac region has three tubercles forming a single promi-
nence, sometimes with two others smaller anteriorly, and others
smaller posteriorly; the intestinal region is low without tubercles, or
has three tubercles clustered, smaller than those of the cardiac region.
The lateral regions are rounded and tumid, and embossed with
small tubercles; a part either side of the post-medial region forms a
separate prominence, consisting of a few clustered tubercles.

" The two anterior pairs of legs are nearly of the same length, and
the finger and thumb of the hand may be in contact througheut or
only at their tips.

The abdomen of both sexes is seven-jointed.

The tarsus has minute corneous points on the inner surface, and
longer hairs.

TI1ARINIA CORNIGERA ? (M. Edwards.) Dana.

Maris: — Crassiuscula, supra tuberculata pustulata et granulata, pone
oculos paulo constricta, regione gustricd prominente, latitudine maximd
longitudinem post-orbitalem wquante, latitudine trans-orbitali dimidio
minore quam latitudo maxima; rostro multo breviore quam latitudo
transorbitalis, cornubus omnino contiguis. Antennee externa rostro
multo longiores, articulo primo subquadrato angulo externo proms-
nente, subacuto, articulis duo sequentibus longé ciliatis, 2do parce

- longiore quam tertius, subspatulato. Pedes secundi sequentibus duplo
longiores. Pedis antici manus tumidula, oblonga, levis, digitis latis-
simé hiantibus, articulo tertio tuberculato.  Pedes octo postict subti-
lissime hirsuti, articulo tertio parce tuberculato.

Male .—Rather stout, above tuberculate, pustulate and granulate,
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somewhat eonstrieted behind the eyes, median region prominent,
greatest breadth equalling post-orbital length, and more than double
trans-orbital breadth; beak much shorter than trans-orbital breadth,
horns throughont contiguous. Exterior antennze much longer than
the beak, having outer angle of basal joint prominent and subacnte,
following part of organ long ciliate, second joint subspatulate,
sparingly longer than the third joint. Hand of anterior feet oblong,
somewhat tumid, smooth, fingers very widely gaping, third joint
tnbercnlar; second pair twice as long as either of the following; all
four posterior pairs very minutely hirsute, third joint more or less
tubereulate.

Plate 3, fig. 5 «, male, enlarged two diameters; b, under view of
head ; ¢, abdomen, enlarged two diameters; d, hand, enlarged two
diameters; ¢, extremity of third pair of legs, left side, inner view.

Length of carapax, of speeimen examined, ten and a half lines;
greatest breadth, eight lines; breadth between tips of orbital acanthi,
three lines; length of beak two lines.

The T. cornigera is stouter than either of the following. The cardiac
prominence cousists of three prominent tubereles, the posterior one of
.which is subdivided, besides two others anteriorly, and others small
and granulous posteriorly. The tubercles are smooth at summit, but
are set around with granules, or more properly hairy points, like the
hirsute points of the legs, though shorter. The beak, just back of the
orbits, and the sides of the carapax, are hairy, and there is also a tuft
or two either side of the posterior part of the stomach or median region.

Pisa cornigera 2 LATR., Encye., x. 141.
Pericera cornigera? Epw., Crust., i. 335.
‘ , Apams and WiiTE, Samarang Crust., 18.

TIARINIA GRACILIS.

Maris: — Carapax pone oculos paulo constrictus, latitudine carapacis
maximd longitudinem post-orbitulem fere cequante, latitudine trans-
orbitali sat majore quam dimidium latitudinis maximee; rostro an-
tennis externis breviore, cornubus apice parce diwergentibus, lateribus
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non dentigeris. Antennce externce ciliatee, articulo primo angulum
externum producto, subacuto, articulis secundo tertioque angustis, ad
apicem parce latioribus. Manus tenwis, digitis omnino contiguis.
Pedes 8 postict spavsim pubescentes, articulo tertio plus minusve tuber-
culato.

Carapax somewhat constricted behind the eyes; greatest breadth of
carapax nearly equalling post-orbital length; trans-orbital width
considerably greater than half the greatest breadth; beak shorter

. than outer antennw; horns a little divergent at apex; sides with-
out teeth. Outer antennewe ciliate; first joint with outer angle pro-
jecting and subacute; second and third joints narrow, slightly
broadest at apex. Hand slender; fingers throughout contignous, or
very nearly so. Eight posterior feet sparsely pubescent; third joint
more or less tuberculate.

Plate 8, fig. 6 @, male, enlarged three diameters; b, under view of
head; ¢, male abdomen, enlarged three diameters; d, female abdo-
men, natural size.

Dredged up in the Sooloo Sea.

Length of male, six lines; greatest breadth, three lines; breadth
between orbital acanthi, two lines; length of female, eight lines.

In the female the tubercles of the medial region and gencrally of
the anterior half of the carapax were rather indistinet; but other cha-
racters are the same.as for the male. -

This species differs in its proportions from the cornigera; in the
divergence of its rostral horns at tip, from the cornigera and setigera ;
in not having the legs fringed with long, reddish-brown, woolly hair,
from the tiarata. The male has its tubercles prominent, but the
medial region is not much raised as a whole above the rest of the
surface; the tubercles of the.posterior part-of lateral region are coni-
cal. The abdomen of the male resembles that of the other species
described (See fig. 6 ¢). That of the female is oblong elliptical with
the extremity obtuse. .
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TIARINIA ANGUSTA.

Maris: — Carapax angustior, pone oculos vix constrictus, latitudine
maximd multo breviore quam longitudo post-orbitalis, latitudine trans-
orbitali parce minore quam latitudo maxvma ; rostro longo, cornubus
apice conspicué divergentibus et latera cum 3—4 dentibus minulis
remoté armatis. Antenne externe rostro dimidio breviores, articulis
2do Btioque tenuibus. Manus tenuis, digitis omnino contiguis. - Pedes
8 postict pubescentes, secundi 3tiis duplo longiores ; articulus 3tius
paris antict plus minusve tuberculatus.

Male :—Narrow, tuberculate and granulous above, hardly constricted
behind the eyes, medial region hardly prominent, greatest breadth
much shorter than post-orbital length, and but one-fourth greater
than trans-orbital breadth ; beak long, horns rather strongly diver-
gent at apex, three or four minute teeth remote from one another,
set along the outer side of lower half of beak. Outer antennse half
shorter than beak, second and third joints slender. Hand slender,
fingers throughout contiguous or nearly so. Eight posterior feet
pubescent; second pair twice as long as following; third joint of
anterior pair sparingly small tubereulate. \

Plate 3, fig. 7 a, male, enlarged three diameters; b, outer antennee.
Dredged up off Sooloo Harbour.

Length, six lines; greatest breadth, two and a half lines; bealk,
two lines long ; distance between tips of orbital acanthi, two lines.

This species is much narrower than the others, and has the beak
one-third the whole length, with the tips much divergent. The dis-
tance across the eyes, instead of being half the greatest breadth, is
about three-fourths the same. Behind the cardiac prominence, which
consists of three tubercles, there is another similar but smaller promi-
nence on the intestinal region. The beak is hairy, as usual, and there
are a few short hairs at the tip of the orbital acanthus. The teeth on
the outer side of the beak are minute and hardly seen without special
care on account of the hairs.

29



114 CRUSTACEA.

Genus PERINEA (Dana).

Pericer® affinis.  Orbita antice paulo aperta eoque non bene tubulata,
marqgine superiore non unifisso. Articulus antennarum externarum
lmus oblongus, antice non latior, apice externo paulo productus.
Rostrum breviusculum, cornubus divaricatis. Carapax tumidus, pav-
cis tuberculis tumidis ornatus.

Near Pericera. Orbit, anteriorly somewhat open and not shut in as
in Pericera; superior margin without a fissure. First joint of outer
antennse oblong, not broader at apex. Beak rather short, furcate,
horns separated. Carapax tumid, having a few tumid tubercles.

The orbit in this genus is not so completely tubular as in Pericera,
the anterior side being more open, so that the eye has some forward
motion. The posterior side only projecting, there is some resem-
blance to the orbit in Leucippa. Moreover, the first basal joint of the
exterior antenns is oblong, not broad at apex. The body of the
species seen is very tumid, and the tubercles are prominent on the
posterior half, though not acute.

PERINEA TUMIDA,

Carapax valde tumidus, brevis (laf. maximd long. post-rostralem
equante), lateribus rotundatis, regione mediand convexd niinuté bi-
tuberculatd, regione cardiacd large tuberculiformi, laterali twmide
tri-tuberculatd. Rostrum breve, latitudine trans-orbitali fere duplo
brevius.  Spina pre-orbitalis breves, subacuta.  Pedes breves, articulis
3tio 4toque spinosé tuberculatis, manu crassd, digitis latissimé hianti-
bus, digito mobili prope basin unidentato.

Very tumid, short (post-rostral length about equal to greatest breadth),
sides rounded and thick, medial region convex, with two minute
tubercles, cardiac region with a large prominent tubercle, and the
lateral with three prominent tubercles either side. Beak short,

" nearly twice shorter than the trans-orbital breadth. Praeorbital
spine short, subacute. Feet short, third and fourth joints spinoso-
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tuberculate; hand very stout, fingers very widely gaping, the upper
unidentate near base. First joint of outer antennse produced at
apex, but not acute.

Plate 4, fig. 1 a, male, enlarged four diameters; b, under view,
twelve diameters; ¢, abdomen of male, four diameters; d, anterior
legs; d', d"’, views of hand and fingers; e, one of the eight posterior
legs; /, tarsus of the same.

Dredged at Lahaina, Maui, Hawaiian Islands.

Length, three and a half lines; greatest breadth, a little more than
three lines. The body is very short and thick, with rounded sides,
and the posterior margins are villous. Just anterior to the cardiac
tubercle, at some little distance from the medial line, there is on
either side a very small tubercle 1n addition to those above mentioned.
The fingers of the hand have on the inner margin a few tufts of seta
towards apex, as shown in fig. 1d. The posterior legs have the mar-
gins densely villous. The first joint of the outer antenna has a pro-
minent line, extending from the outer apex obliquely backward and
inward to the inmer basal portion, so as to appear to have a trian-
gular under surface, at first sight, with the apex very narrow; but it
widens within somewhat, where it gives insertion to the next joint.

HALIMUS TUMIDUS.

Rostri cornua subconica, laté divaricata. Carapax valde tumidus,
latere 4=6 spinulis minutis armato; regione mediand tribus tuberculis
parvulis triangulaté ornatd, alio tuberculo obsolescente posteriore ;
regione cardiacd tuberculis obsolescentibus notatd. Pedes pubescentes,
sat breves; manu tcnui, basin latiore, digitis fere contiguis, tenuibus ;
articulo Sto pedis postict duplo longiore quam latiore.  Articulus
antennarum externarum lmus apice externo valde productus ex-
tusque 2—3-spinulosus.

Horns of beak subconical, of moderate length, widely divaricate. Cara-
pax tumid, sides armed with four to six spinules; stomach region
with three small tubercles triangularly placed, and another faint
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one behind; cardiac region with obsolescent tubercles. TFeet pubes-
cent, moderately long; hand slender, broader at base; fingers nearly
or quite contiguous, slender; fifth joint of posterior feet twice as
long as wide. First joint of outer antennse spiniform at outer apex,
and on outer side 2-5 spinulous. T

Plate 4, fig. 2 a, female, enlarged two diameters; b, under view of
head, enlarged six diameters; c, side view; d, female hand; ', male;
e, extremity of last_ pair of legs; £, male abdomen, five diameters; g,
female abdomen, ibid.

Shores of New South Wales, Australia.

Length of carapax, seven lines; greatest breadth, four and a half
lines; breadth of beak at tips, one and three-fourths lines.

The buccal area is a little broader than long; the third joint of the
outer maxillipeds is as long as broad, with the anterior margin entire
and rounded ; the fourth joint articulating in a large emargination of
the inner anterior angle of the third. The pterygostomian area has
a single spine on the margin. The beak extends forward in the line
of the surface posterior to it, and owing to the tumid character of this
part of the carapax, the direction of the beak is inclined downward
and forward. It almost covers the ounter antennse throughout. = Of
the lateral spinules of the carapax the first is the post-orbital; then
there are two, one nearly over the other; then, posterior to these on
the sides of the branchial region, two or three others. The surface
of the carapax bears a few tufts of setee on its small tubercles.

Genus PUGETTIA (Dana).

Carapax depressus, superficie fere inermis,. spind preeorbitali promi-
nentt instructus, margine pone orbitam utrinque expanso. Articulus
pedum 4 posticorum Stus cylindricus.

Carapax depressed, rearly unarmed above; a stout preeorbital spine
on either side behind the orbit, sides much expanded ; fifth joint of

the four posterior feet cylindrical.

This genus differs from Leucippa, which it resembles in appearance,
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in its prominent preeorbital. spine, and also in having the outer an-
tennse properly exposed, although usually lying inward under the
beak. The species are still nearer Halimus in form and structure,
but the four posterior legs have the penult joint cylindrical. The
surfac€ is smooth or nearly so; there are traces of two distant tuber-
cles in the same transverse line on the median region, similar to those
of some Epialti.

PUGETTIA GRACILIS.

Carapax lyratus, paulo convexus, latus, pone oculos utrinque large trian-
gulato-expansus cum angulo acuto, margine postero-lateraly spind
crassd armato, latitudine ante-mediand vie minore quam latitudo post-
mediana, regione mediand tumidd, minute bituberculatd. Pedes antici
erassi, longi, brachio supra carinato, dentato, carpo bicarinato, digitis
Jere omnino contiguis. Pedes octo postict nudiusculi, articulis 3tio
dtoque subcarinatis, 4to dorsum depresso, Sto versus apicem inferiorem
penecillum setarum brevissimum ferente.

Carapax lyrate, somewhat convex, broad; on ecither side behind the
eyes a large triangular expansion with angles acute; outer margin
of postero-lateral region armed with a stout spine; gastric diameter
but little less than the cardiac. Beak setigerous, horns somewhat
divaricate. Medial region tumid, minutely tuberculate, and ante-
rior to each tubercle a series of curled setee. Anterior feet stout
and long, arm carinate above and dentate, carpus bicarinate,
fingers mostly contiguous within. Eight posterior feet nearly
naked, third and fifth joints subcarinate, fourth depressed on
upper side, fifth with a short pencil of setee below, towards apex.

Plate 4, fig. 3 a, male, natural size; b, under view of head, enlarged
four diameters; ¢, abdomen of male, natural size.

Puget’s Sound.

Length of largest specimen seen, a female, one inch and four lines;
breadth across from angle to angle of projection behind the eyes, ten
and one-fourth lines; breadth across from tip to tip of lateral spine,

eleven and one-fourth lines; length of beak, nearly four lines; length
30
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of anterior feet, one inch and four and a half lines; length of hand,
seven and a half lines; length of second pair of feet, one inech and
eight lines; length of third pair of feet, one inch and two lines; length
of posterior feet, one inch.

The carapax is smooth and naked. The eardiac region is very
slightly tumid, and in younger individuals, it has at centre a minute
tuberele, which is wanting in the largest, and there is in all a trace of
a tubercle between this and the lateral spine. The margin of the
pterygostomian region has three or four small teeth. The outer
angle of the first joint of outer antennze is subacute. In an under
view, the peduncles of the eyes are visible for more than twice the
distanee they are in an upper view. The palpus of the outer maxil-
lipeds has a re-entering angle on outer margin below the apex of the
long joint. There are two or three setee to apex of pedunele of eyes.

Pucerria RicHil.

Sat grandis. Carapax subtriangulato-ovatus, pone oculos alatus, ald
bilobatdy lobis acutis, posteriore elongato et fere transverso; spind late-
ralv subposticd grandi; regione mediand 4 tuberculis spiniformibus
armatd, cardiacd uno, intestinalt uno, postero-laterali utrinque duobus.
Pedes antict longi, crassi, brachio paulo tuberculato, margine antico
subtilissimé scalpto, carpo valde cristato, digitis (maris) laté hiantibus,
apice denticulatis, digito mobili versus basin infra unituberculato.

Rather large. Carapax subtriangulato-ovate, an alate expansion
behind the eyes, which is bilobate, lobes acute, the hinder long,
and nearly transverse, postero-lateral tooth large, horns of beak
quite long, narrow, eonvex above, hirsute, median region with four
spiniform tubercles, cardiac region with one, intestinal with one,
postero-lateral either side with two, one some distance in advanee
of the other. Feet long; anterior pair in male stout, arm a little
tuberculate, anterior margin very finely seratched, carpus strongly
cristate, fingers (of male) widely gaping, denticulate at apex,
moveable finger having an isolated tuberele towards base.

Plate 4, fig. 4 a, male, natural size; b, abdomen, ibid.; ¢, outer
antennae; d, exterior maxillipeds; e, fingers of hand, outer view.
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From California. William Rich, Esq.

Length of carapax, one inch and eleven lines; breadth between tips
of teeth across stomach region, one inch and three and a half lines;
breadth between tips of teeth across cardiae region, one inch and five
lines ; length of anterior legs, three inches and five lines.

In the specimen before us, the eight posterior legs are mutilated.
The third joint of the second pair is slender subeylindrical, not at all
carinate, and measures one inch and one line long. The pterygosto-
mian region has three small spiniform teeth. The first joint of the
outer antenng has a tooth on the outer side near middle. The
tubercles of the carapax, the more unequally-lobed alate expansion
behind the eyes, and the form of the anterior legs, distinguish this
species readily from the preceding. This species is named in honour
of its discoverer, the Botanist of the Exploring Expedition.

SupraMiLy MENZETHINZE.

Genxus MENATHIUS.

The specimens of this genus collected by the author have the
following characters in common, in addition to those stated as generic
by Milne Edwards.

Carapax subtriangular. Beak narrow and edged with short curled
setee, simple, sometimes emarginate at apex. Proeorbital spine elongate,
subacute. Sides of carapax with three largish teeth, the two anterior
often bilobate, so as to make in such cases five teeth alternately un-
equal. Surface of carapax more or less uneven or tuberculate. Cardiac
region prominent and showing at top three small tubercles triangularly
placed ; one or two small prominences between the cardiac protube-
rance and the lateral spine, forming a nearly straight range across the
carapax. The medial region is prominent, with two tubercles ante-
riorly, often nearly coalescent into one, and usually having anteriorly a
small tuft of setée ; also another tubercle posteriorly, or else three small
tubercles placed triangularly. Behind the cardiac prominence often a
small tubercle ; and posterior margin of carapax either entire or with
a small prominence near base of posterior legs and sometimes another
medial one.

Eyes project laterally but little. Immoveable basal joint of the
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outer antennse narrow anteriorly, the outer angle prolonged into a spine,
which is usually obtuse. Cavity of the inner antennse with the pos-
terior margin obliquely sloping forward towards the cavity, and the
outline of the whole, this part included, elliptical. Exterior maxil-
lipeds with the third joint subtriangular, the outer anterior angle
being prolonged outwards much beyond the line of the outer margin
of the second joint, and subacute.

In the males (with one exception ?) the abdomen is quite narrow;
the pennlt segment is longer than the preceding, and has a low salient
angle on its opposite sides.

Hand of the first pair of legs, with the fingers either in contact
throughout, or only at the extremity ; inner margins wholly or partly
denticulate ; in some males, a broad tooth near articulation.

Area either side of mouth with the margin bidentate.

MENATHIUS ANGUSTUS.

Carapax sat tuberculatus, perangustus (latitudine multo minore quam
longitudo  post-rostralis), dentibus lateralibus tribus, duobus anticis
bilobatis ; rostro longo, emarginato; regione mediand tumidd, postice
bituberculatd et anterius ared triangulatd notatd ; regione post-mediand
brevi, unituberculatd ; regione intestinaly grandr unituberculatd, mar-
gine postico rotundato, integro.

Carapax tubercnlous, quite narrow (greatest breadth much less than
length of post-rostral part), lateral teeth three, the two anterior bilo-
bate ; beak long, emarginate, medial region tuinid posteriorly, having
two small tubercles, and just anterior to them an area slightly promi-
nent of a triangular shape, post-medial region short, unituber-
culate, intestinal region large, with one tubercle, posterior margin
of carapax rounded, entire. 2 g

Plate 4, fig. 5 a, carapax, enlarged three diameters; b, under view of
mouth, &c., enlarged six diameters.

Locality doubtful. Expedition collections.

Length, five and one half lines; greatest breadth, three lines ; length
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of post-rostral part of carapax, four lines. A much narrower species
than the subserratus, though resembling it. The first moveable joint
of the outer antenne is hardly one-sixth the length of the beak,
while it is between a third and a fourth part in the subserratus. In
the same transverse line with the post-medial tubercle there are either
side two small tubercles.

MENZATHIUS DEPRESSUS.

Carapax breviter tuberculatus, latus (latitudine vix minore quam longitudo
post-rostr ahs) dentibus lateralibus tribus obtusis, nullis bilobatis ; rostro
longo apice emarginato ; regione mediand tumidd, postice tmmdula,
regione postmediand fere obsoletd wvel parce uni-tuberculatd, regione
wntestinaly  uni-tuberculatd.  Abdomen latum, oblongo-subellipticum.
Manus tenuis, digitis omnino contiguis, braclio parce tuberculato.

Carapax low tubereular, broad (breadth hardly less than post-rostral
length) ; three lateral teeth obtuse, none bilobate ; beak long, emar-
ginate at apex ; median region tumid, posterior part prominent, but
not divided into two or more tubercles; post-medial region nearly
obsolete, or with a trace of a tuberele ; intestinal region with one
tuberele. Abdomen broad, oblong subelliptical. Hand slender,
fingers in contact throughout by their inner margins; arm with a
few small tubereles.

Plate 4, fig. 6 a, specimen from the Sooloo Sea, enlarged four
dmmeters b, I‘l"ht hand ; ¢, outline of abdomen (segments not deter-

mined) ; d beak of specimen from Upolu; e, abdomen of Sooloo spe-
cimen.

Dredged up in the harbour of the large island of Sooloo; also found
at the Samoan Islands, about the coral reefs of Upolu.

Length, three lines; greatest breadth, two lines.

The abdomen resembles nmruch that of females, but is only about half
the usual width, not being probably fully developed. The articula~
tions arc all distinet in the Samoan speeimen, but they may be in
part'only sutures. The Sooloo specimen has the posterior margin of
the carapax slightly pointed at centre, and either side near base of

31



122 CRUSTACEA.

legs there is a small setigerous prominence. In the Upolu specimen,
this character is apparent, but not very distinet. The anterior medial
tubercles are furnished with a tuft of short, curled setze.

It seemed probable at first that the Samoan specimen might be the
young of the subserratus. But the characters given appear to separate
them.

MEeNZETHIUS SUBSERRATUS, Adams and Wihite.

Plate 4, fig. 7 a, carapax of male, enlarged two diameters; b, under
view of same, enlarged four diameters; ¢, femnale, enlarged two diame-
ters; d, male abdomen, enlarged two diameters; ¢, female do. ; f, hand
of female ; g, moveable finger of male.

Feejce and Samoan Islands.

Carapax rather strongly tuberculate, stout, greatest breadth hardly
great as length excluding beak; beak at tip emarginate; posterior
lateral tooth subacute, the two others bilobate; medial region with
three small tubercles posteriorly, arranged triangularly ; post-medial
region with a small tuberele; intestinal uni-tuberculate: posterior
margin of carapax not tuberculate or bearing a prominence. Abdomen
of male very narrow, towards base suborbicular. Fingers of hand a little
apart at base; the lower of female, denticulate along its whole inner
margin, the upper near base bare in female, but having a broad tooth
in male. .

Length of male, eight and one half lines ; greatest breadth, six lines.
Length of female, seven lines; greatest breadth, five lines. Male a little
more slender than the female, but otherwise similar, and not differing
in the manner shown in the figures of Adams and White. The large
tooth of the finger in the male was not observed in the female. Only
four segments were distinguished in the female abdomen, as seen in
figure 7 e.

In some specimens, the two anterior of the lateral teeth are very
nearly simple, or scarcely bilobate. The beak, when broken at tip,
as often happens in species of this genus, fails of course of showing the
emargination. The outer antenna in one of the specimens were
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thrown forward beneath the beak, so as to be eoneealed by it, although
capable of being spread either side of the beak. Arm of anterior legs
with a few small tubercles. .

Meneethius subserratus, ADAMS and WHITE, Crust. Samarang, p. 18, pl. 4, fig. 1.—
Also fig. 27 which is supposed to represent a female.

MENZETHIUS TUBERCULATUS, Leach.

Maris :— Carapax valde tuberculatus posticé latiusculus (latitudine ma-
Jore longitudinem carapacis post-rostralis coquante) ; dentibus lateralibus
simplicibus, postico subacuto ; regione mediand posticé uni-tuberculatd ;
regione post-mediand obsoletd, regione inlestinali wuni-tuberculatd ;
margine postico utrinque prominulo ; rostro longo, simplice. Abdomen
perangustum, versus basin suborbiculare. Manus oblonga, digitis basin
plane hiantibus.

Male :—Carapax very strongly tubereulate, rather broad behind,
(breadth equalling length of earapax excluding beak) ; lateral teeth
simple, the posterior subacute ; median region with but one tubercle
on the posterior part; postmedial region obsolete ; intestinal region
uni-tubereulate; posterior margin of earapax with a small prominence
near base of legs. Abdomen very narrow, towards base sub-orbicular.
Hand oblong, fingers gaping, in contact only at apex.

Plate 5, fig. 1 @, animal (male), enlarged three diameters; b, under
view, showing antennge, enlarged six diameters; ¢, hand.

Paumotu Islands, Pacifie Ocean.

Length, four lines; greatest breadth, two and two-thirds lines, which
equals the length of post-rostral part of carapax.

The posterior part of carapax has the appearance of heing orbicular
in outline, owing to the faet that the sides along the lateral region,
situated below the outline of the upper surface of the earapax, are in
view when seen from above, as shown in the figure. Third joint of
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the first pair of legs with a few minute tubercles, and a few similar
tubercles usually on the same joint of other pairs, each tubercle
bearing setee.

M. tuberculatus (LEACcH), ADAMS and WHITE, Crust. Samarang, p. 19.

MENATHIUS AREOLATUS.

M. subserrato affints. Carapax paulo tuberculatus, tuberculo cardiaco
simplice, quoque post-mediano intestinalique simplicibus ; rostro integro,
mediocri, margine laterali dentibus tribus, primo simplice, secundo
paulo duplice.  Oculi apice rotundati et spind anticd alterdque posticd
instructi. Manus oblonga, superficie subtilissimé areolatd, digitis
plerumque contiguis, denticulis sex. Pedes 2di 1mis longiores.

Near M. subserratus. Carapax slightly tuberculate; cardiac tubercle
simple, postmedian and intestinal also distinet and simple; second
of the lateral teeth slightly donble, the first and third simple; beak

- entire, of moderate length ; lateral margin with three teeth; the first
simple, the second a little double. Eyes rounded at apex, having at
apex, both anteriorly and posteriorly, a small spine. Hand oblong,
surface very minutely areolate, fingers for the most part contiguous,
teeth six in number. Second pair of feet longer than the first.

Plate 5, fig. 2 a, beak and eye of male; b, teeth of lateral margin; c,
hand.

Sooloo Sea.

Length, slightly over two lines.

The character of the eyes and the areolate character of the surface
of the hands, as observed under a high magnifier, distinguish this species
from the subserratus. The same areolate character is seen in the
exterior maxillipeds, upon the other joints of the legs, and appears at
first sight to be a granulation of the surface. Each minute areola ap-
pears to have a prominent point at centre, looking like an obsolete
spine. The teeth of the fingers only extend along the apical half of
the inner margin, the rest being very nearly a straight line.
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MENZETHIUS INORNATUS.

Carapax latus, latitudine trans-orbitali dimidio minore quam sive latitudo
maxima sive longitudo post-rostralis, pone oculos non constrictus ; mar-
ginibus lateralibus 3-dentatis, dentibus triangulatis subacutis; rostro
brevi, intégro; spind preorbitali laté triangulatd ; superficie dorsali
paululum gibbosd, regione cardiacd simplicissimé tuberculatd, me-
diand tumidd, vic subdivisd, regione lateralt fere pland. Ocult parce
salientes, apice bene truncati.

Carapax broad, trans-orbital breadth half less than either the greatest
breadth or, post-rostral length, not constricted behind the eyes;
lateral margins with three low triangular teeth, which are some-
what obtuse or subacute; beak short, entire; pracorbital spine
broad triangular; dorsal surface, but slightly gibbous, the cardiac
region with a single simple tubercle, the median tumid and hardly
subdivided into three parts, the lateral nearly flat, and not plicate.
Eyes sparingly salient, truncate at apex.

Plate 5, fig. 3 a, male, enlarged three diameters; b, under view of
head, six diameters; c, part of antenns, right side; d, under view of
eye; d’, upper view of extremity of eye.

Dredged at Lahaina, Hawaiian Islands.

Length, five lines; exelusive of beak, four lines; greatest breadth,
four lines; trans-orbital breadth, two lines. The specimen examined
was without legs. The earapax is peculiar in having its breadth
across the eyes as great as half its post-rostral length; and also having
no constriction behind the eyes, and in having few tubercles, and but
very slight undulations on the lateral region. The lateral teeth,
moreover, are nearly acute, and each is tipped with setee. The apex
of the third joint of the outer antennse projects as far as the apex of
beak, or even beyond it. The eyes are singular in their truncate cha-
racter, and a slight tumidity at the anterior and posterior apex. The
carapax rather abroptly declines back of a line that crosses by the
cardiac tubercle.

32
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ACANTUONYX SIMPLEX.

Feminge : — A. Petiveril affinis. Carapax parce convexus, tuberculis
omnino carens, marginibus lateralibus parallelis, posterius cum denti-
bus duobus obsoletis ornatis, dente post-orbitali nullo. Pedes antict
reliquis parce crassiores, digitis plerumque contignis, T-8-denticulatis,
denticulis triangulatis, carpo supra cristato, subacuto; paris posticy
articulus penultimus angustior, angulo inferiore basi nec apici. propin-
quiore. Tursus 8=10 spinulis armatus.

Female:—Near Petiverii. Carapax sparingly convex, without a trace
of tubercles; lateral margins parallel; no postorbital tooth, but
having posteriorly two obsolete tecth. Anterior feet sparingly
stouter than the following; fingers contiguous, except near base;
seven or eight triangular teeth; carpus eristate and subacute above.
Angle on inferior side of penult joint of posterior legs nearer base
than apex. Tarsus armed with eight to ten spinules.

Plate 5, fig. 4 a, female, enlarged two diameters; b, first pair; ¢,
extremity of second pair; d, extremity of posterior pair.

Sandwich Islands.

Length of carapax, seven lines; width, five lines; breadth across the
eyes, two lines. A very minute and sparse pubescence is seen, with a
lens, on the legs, after the specimen is dry. The anterior angles of the
carapax and the teeth posteriorly on the margin, seem, at first sight,
to be prominent and acute; but this, as in other species, is owing to
the setee with which they are furnished. The distance between the
two teeth referred to, is a little more than half the distance from the
anterior of tlie two to the angle of the carapax. The spinules of the
tarsus are less numerous and not as close as in the Fetiverii, which
species it resembles in its cristate carpus. The outer antennz lie
alongside of the beak, and do not project beyond the setse at the apex
of the beak. The abdomen of the female is broad elliptical, but larger
and more nearly circular when with eggs beneath. In one specimen,
possibly a different species, the carpus is not cristate.
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The distance between the angle on under side of penult joint of
legs and base of same joint, is about half the distance from the same
angle to the apex; while in the Petiverit, this angle is nearer the apex
than the base.

ACANTHONYX DEBILIS.

Maris :—Petiverii affinis.  Carapax paulo convexus, marginibus latera-
libus parallelis, regione mediand obsolete bi-tuberculatd, tuberculis
setigeris.  Pedes antici maris reliquis vix crassiores, digitis parce
hiantibus, carpo non cristato. Tarsus pedis posticc 12--14 spinulis
seriatim armatus ; articulus penultimus laté triangulatus, infra obliqué
truncatus.

Near Petiverii. Carapax a little convex; lateral margins parallel;
stomach region with two setigerous points. Anterior feet but little
stouter than the following; fingers slightly gaping, and meeting only
at the extremity ; teeth triangular; carpus not cristate. Tarsus of
posterior feet, with twelve to fourteen spinules in a row; penult
joint broad triangular; truncate margin obligue.

_ Plate 5, fig. 5 @, hand of male, enlarged five diameters; b, extre-
mity of posterior legs.

Valparaiso, Chili.

Length of carapax of male, nine lines; breadth, five and two-thirds
lines; distance between first and second lateral teeth, two and one-
eighth lines ; distance between second and third lateral teeth, one and
one-eighth lines.

Differs from the Petiverii in the small hands of the males, the teeth
of the fingers, the cristate carpus, and the two obsolete tubercles on
the stomach region; from the lunwlatus, in the small hands in the
males ; from the simplex, in the stomach tubercles, the spinules of the
tarsi. The abdomen has only six joints, and not seven, as in the Mac

Leayi of Krauss; it has the same shape as in the Petiveriv (Plate 5,
fig. 6).
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ACANTHONYX PETIVERII ?
Valparaiso, Chili.

Plate 5, fig. 6 @, hand of male, enlarged four diameters; &, extre-
mity of second pair, enlarged five diameters; ¢, extremity of fifth
pair, ibid.; d, abdomen of male.

The specimens agree with the description of the Petiverii. 1t is
very near, also, the Mac Leay? of Krauss, but the male has only six
segments to the abdomen. The two sides of the carapax are very
nearly parallel, and the two posterior tecth of the margin are quite
small, although appearing prominent through the setee. The hand
of the male is very stout, the breadth being nearly equal to the length
from the base to the fingers. The setigerous crest on the carpus of
the anterior legs is distinct and prominent. The two setigerous
tubercles on the stomach region are wanting.

The following are measurements of males:—Specimen A. Length
of carapax, seven lines ; breadth of carapax, four and a half lines; dis-
tance between the first and second lateral teeth, one and three-fourths
lines; distance between the second and third, one line. Specimen B.
Length of carapax, eleven and one-fourth lines; breadth of carapax,
seven lines; distance between first and second lateral teeth, three and
one-fourth lines; distance between secoud and third, one and one-half
lines.

The tarsus in the eight posterior legs is oblong triangular. In the
second pair, the two margins regularly and evenly diverge from the
base, and the oblique truncation is very nearly transverse. In the
fifth pair, the oblique truncation is more oblique; but the distance
from the angle to the base of the joint is much the greater part of the
joint, and the margin inside of this angle, that is, between it and the
articulation of the tarsus, is far from parallel to the dorsal margin of
the joint. The number of teeth in a row on the inner margin of the
tarsus is about fourteen.

In the male hand, the fingers are a little open, and close entirely
only at tip, and the inner margin has seven or eight broad tecth,
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which are quadrate with a straight or truncate summit, but are
scarcely at all prominent.

In the female the anterior feet are not stouter than the following.
The fingers are denticulate, the teeth triangular and about seven in
number. The penult joint of the posterior legs has the truncate
margin more oblique; but the angle is rather nearer the apex than
the base, and the number of teeth in a row on the tarsus is twelve to
fourteen.

Acanthonyx Petiverii, Epw., Crust., i. 343.

Genus PELTINIA, Dana.

Epialto Acanthonycique affinis. Carapax latus, sublevis, depressus, ros-
tro brevi complanato, bifido, latitudine transorbitali grandi, quam dimi-
duom carapacis vixz angustiore, dente praorbitali prominente, antero-
lateraly valde producto, postero-lateralt parce prominente. Antennce
externce rostro non celatew, articulo primo angusto, apicem non denti-
gero.  Oculi non retractiles, breves.  Pedes 1mi 2dis breviores.  Arti-
culus 8 pedwm posticorum penultimus fere cylindricus infraque non
grbbosus.

Carapax broad, depressed, smooth or nearly so; beak short, flat, bifid;
transorbital breadth scarcely less than half that of carapax; pree-
orbital tooth prominent; antero-lateral angle very much enlarged,
and postero-lateral also slightly prominent; outer antennse not
concealed by the beak, first joint narrow, not dentate at apex.
Eyes not retractile, short. First pair of feet shorter than second.
Penult joint of eight posterior feet nearly cylindrical, not gibbous
below.

This genus differs from Epicltus in having the front as in Acan-
thonyx, the outer antenna being exposed alongside of the beak; and
from Acanthonyr, in having the penult joint of the legs subcy-
lindrical, and without a gibbous prominence for the tarsus to close
against. Instead of this prominence, there is sometimes a small
cluster of short setae, and in other instances the sete are wanting. It
is near Antilibinia; but the breadth across the eyes is much greater,
being nearly or quite half the greatest breadth of the carapax, while

it is only a third in that genus.
33
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PELTINIA SCUTIFORMIS.

Carapax subscutiformis, paulo oblongus, laevis, rostro vix longiore quam
latiore, bilobato, angulis antico-lateralibus valde productis, setigeris,
diametroque gastrico maximo, margine postero-laterali dentibus duobus
obsolescentibus setigeris notato, reqione mediand bi-tuberculatdé. An-
tennee externce rostro valde longiores.  DPedes tenues, antice inermes,
digitis contiguis.

Subscutiform, a little oblong, smooth; beak hardly longer than broad,
bilobate; carapax widest in a line across the stomach, antero-lateral
angles much produced, setigerous, postero-lateral margin with two
obsolescent setigerous teeth, medial region minutely bi-tuberculate.
Outer antenna projecting much beyond the beak. Feet slender;
second pair longest; first pair unarmed, fingers contignous.

Plate 5, fig. 7 a, male, enlarged six diameters; b, nnder view of
head; ¢, hand.

Bay of Rio Janeiro.

Length, two lines. Colour ochreons yellow; legs flesh-red; a narrow
longitudinal spot with rectilinear outline, near middle of back, having
a light yellow colour; two setee just anterior to this spot; one or more
near middle of posterior margin, and another over the base of poste-
rior legs. The surface of the carapax is somewhat flexuous. The
carapax may be considered as consisting of three parts:—the rostral,
the orbital, and the thoracic part. The rostral part of the carapax is
about half as wide as the orbital, and the orbital a little more than
half the width of the thoracic. A narrow transverse line between
the two latter portions, had a light yellow colour, and the gradual
slope between the two portions appeared, owing to this colour, to be
an abrupt descent. The two minute tubercles of the medial region
are sitnated just posterior to the line between these parts of the cara-
pax. The beak is furnished with setee.

The flagellum of the outer antennw is not shorter than the two
preceding basal joints. The male abdomen is narrow; from the
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fourth joint it gradually narrows, and at apex it is rounded; above the
fourth joint it is wider, and the margin either side is rounded.

PELTINIA NODULOSA.

Carapax suboctagonus, parce oblongus, laevis, angulis duobus lateralibus
wlrinque productis, obtusis, rostri cornubus triangulaté sejunctis, trion-
gulatis, subacutis; dente preorbitali subacuto, post-orbitali obsoleto,
margine postico inermi. Pedes nudi, mediocres, articulis totis, manu
tarsoque exceptis, plus minusve nodulosis, tarsis infra minute spinu-
losis.  Antennew externce apicem rostri parce superantes.

Suboctagonal, sparingly oblong, smooth, somewhat uneven, on either
side two prominent angles which are obtuse; horns of beak trian-
gular, and scparated by a triangular interval, lamellar, subacute;
preeorbital tooth subacute, post-orbital obsolete. Posterior margin
unarmed. Feet naked, of moderate length, second pair longest, all
Joints of legs, excepting the hand and the tarsi, nodulose, tarsi
below spinulous. Outer antenna extending slightly beyond apex
of beak.

Plate 5, fig. 8 a, animal, enlarged; &, under view of head.
Coral recf of Vanua Lebu, Feejee Islands.

Length, one-fourth of an inch. Breadth between the eyes, about
half the greatest breadth. The surface is finely granulated, and
without tubereles or spines. The horns are short pubescent on
inner side. The extremity of the eye alone, is visible in an upper
view. The second and third basal joints of the outer antenns are but
little longer together than the first basal, and the apex of the third
reaches only to base of beak; flagellum extends slightly beyond
apex of beak. Buceal arca nearly square. Last three pairs of legs
subequal. Hand slender, oblong, curved a little at apex; fingers
slender, in contact throughout their length.
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SunramiLy EPTALTINZ.
EPIALTUS BRASILIENSIS.

Parvulus, subkexagonus, parce convexus, loevis, regione mediand mi-
nuté bituberculatus, pone oculos dente parvulo appresso notatus ; rostro
Jere equilateraliter triangulato, integro ; lateribus angulaté salientibus
angulis obtusis, longitudine post-orbitali latitudinem majorem cequante.
Pedes sex postici breviores, articuli dente tnferiore quinti juxta basin
maximo.  Abdomen maris 6-articulatum ; femine bS-articulatum,
orbiculatum.

Small, subhexagonal, sparingly convex, smooth, stomach region with
two minute tubercles, a small close appressed tooth just behind the
eyes; beak entire, nearly equilaterally triangular; sides angularly
salient, angles obtuse, post-orbital length equalling greatest breadth.
Six posterior feet shorter than others, tooth on lower side of fifth
joint very prominent and proceeding from near the base of the
joint. Abdomen of male, six-jointed; of female, fivejjointed, orbi-
cular.

Plate 6, fig. 1, male, enlarged threc diameters.
Rio Janeiro, along sea-shore, among the sea-weed.

This species is very near the bituberculatus of Chili, and corresponds
with the brief deseription of this spectes by Milne Edwards (Crust., i.
345). But his figure (Plate 15, fig. 11), represents a species of nar-
rower proportions, and beak, and the very prominent tooth on the
fifth joint is not given; the greatest breadth, instead of being equal to
the distance from the posterior margin to the eyes, is shorter than
this by very nearly the distance between the eyes and the tubercles.
Moreover, the tooth on the margin behind the eyes, is not represented
in the figure of the bituberculatus. The tubercles are almost obsolete
in the brasiliensis, and the anterior angles of the carapax, posterior to
the eyes, are short truncate.
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Er1avLtus proDUCTUS, Randall.
Puget’s Sound, and Upper California.
Plate 6, fig. 2 a, female, natural size ; 3, abdomen.

This species has the exterior maxillipeds and the adjoining parts
pubescent. The emargination of the beak is set with setee, and other
setee tip the tooth anterior to the eyes, and the margin anterior to
this tooth. There are also two series of curled setee on the upper
surface of the beak. The female abdomen is oblong elliptical. The
last (seventh) segment is transverse triangular, abruptly a little nar-
rower than the preceding, and the apex is obtuse. The cutting edges
of the fingers are denticulate, with twelve to fiftecen teeth. The
breadth across the middle of the carapax, between the apices of the
medio-lateral teeth, is equal to the distance from the posterior margin
to a line between the eyes; and the breadth immediately anterior
to these medio-lateral teeth, equals the distance from the posterior
margin to a line between the antero-lateral teeth. The thoracic
region bears two minute or obsolescent tubercles.

E. productus, J. W. RANDALL, Jour. Acad. Nat. Sei., viii. 110.

HUENIA SIMPLEX.

Maris :— Carapax levis, valde elongatus, angusté subtriangularis, lateri-
bus antero-lateralibus longis, anticé convergentibus, fere rectis et integris,
i latera rostri recté productis, denlc pracorbitali nullo ; rostro oblongo,
valde obtuso ; angulo postero-laterali subacuto ; margine postico integro ;
superficie 4-tuberculald (regione mediand 3-tuberculatd, cardiacd 1-tu-
berculatd). Pedes antici validi, manu crassd, digitis latissimé hianti-
bus; articulus pedum 8 posticorum penultimus subcylindricus.

Male :—Carapax smooth, much elongate, narrow subtriangular, having
four low tubercles, antero-lateral sides long, converging forward
nearly straight and entire, produced directly into the sides of the

beak, no pramorbital tooth; beak oblong, obtuse; postero-lateral
34
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spine subacute, posterior margin entire, medial region with three
tubercles, cardiac region with a single tubercle. Hand stout, fin-
gers very widely apart except at tips, moveable finger with a single
tooth near base; penult joint of eight posterior feet subcylindrical.

Plate 6, fig. 3 a, male, enlarged two diameters; b, side view of beak,
ibid.; ¢, abdomen, ibid.

Sandwich Islands (Oahu or Maui).

Length, nine and a half lines; greatest breadth, six lines; part pos-
terior to cardiac tubercle, about one-fourth as long as part anterior to
the same. The absence of all teeth or spines on the sides, and the
nearly straight line from the tip of the beak to the cardiac lateral
spine, mark at once this species. The beak, or part anterior to the
eyes, is longer than one-fourth the whole length of carapax. In a
lateral view, the sides of the beak are scen to be excavate from just
anterior to the eyes, and the front margin is rounded and entire.

HUENIA BREVIROSTRATA.

Femine :— Carapax latus, paulo oblongus, breviter rostratus, utringque
2-angulatus, angulis salientibus, lateribus inter angulos laterales valde
excavatis ; superficie carapacis breviter 4-tuberculatd, rostro ad basin
valde angustiore quam frons, acuto, non longiore quam latitudo trans-
orbitalis, dente precorbituli vix saliente, obtuso. Manus tenuis, digitis
versus basin paulo hiantibus, carpo inermi ; articulus pedum 8 posti-
corum penultimus subcylindricus.

Female :—Carapax broad (a little longer than breadth), brevirostrate,
two-angulate either side, the angles salient and separated by con-
cave intervals; surface of carapax with four low tubercles; beak
abruptly narrower than part of carapax posterior, acute and quite
short; pramorbital tooth, hardly salient, obtuse. Hand slender,
fingers towards basin somewhat separate. Carpus unarmed. Penult
joint of eight posterior feet subcylindrical.

Plate 6, fig. 4 a, female, enlarged two diameters; b, side view of
anterior portion, ibid.; ¢, extremity of abdomen, ibid.
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Sandwich Islands, Oaliu or Maui.

Length of carapax, seven and one-half lines; greatest breadth, six
lines; length of beak, hardly one line; part of carapax posterior to
cardiac tubercle, about half as long as the part anterior.

In the outline of the carapax, there is a slight excavation marking
the limit of the orbit; and the breadth of the beak at base is not over
one-third the distance across in the line of the eyes. The large pos-
terior lateral tooth or spine has anterior to it a slight swelling
of the margin. In a lateral view of the head, the height in the
line of the eyes is mnch longer than the beak. The beak in this
view is slightly emarginate at apex.

LEvcipPA LEVIS.

Carapax subtriangulatus, lowvis, regione mediand parce tumidd, rosiro
clongato, furcato, cornubus triangulatis et triangulaté sejunctis, acutis ;
margimbus carapacis lateralibus pertenwibus, paulo expansis et sub-
reflexis, 4-dentatis (aul angulate undulatis), dentibus inwquis, dente
posteriore posticé arcuato ; margine laterall in superficiem regionis pos-
tero-lateralis producto. Regio pterygostomiana 3-dentata (aut instructe
uno dente in sinu grandy insito).  Pedes nudi, articulo 3tio cristato.

Carapax subtriangular smooth, median region sparingly tumid; beak
elongate, furcate, horns triangnlar, acute, and with a triangular
interval; lateral margins of carapax very thin, and a little reflexed,
four-toothed or angulately undulate, the teeth unequal, posterior
tooth arcuate behind, and produced upon the postero-lateral surface
of the carapax. Pterygostomian region three-toothed, or having a
single tooth situated in a large depression. Feet naked, third
Joint eristate.

Plate 6, fig. 5 a, male, enlarged two diameters; b, under view; c,
part of anterior legs.

From Rio Janeiro.
[ ]

Length, four and a half lines; greatest breadth, three and a half
lines.
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This speeies might be embraced under the description of Leucippa
Ensenade of Milne Edwards and Lueas (D'Orbigny’s S. America,
Crust., p. 9, pl. b, fig. 3); but the figure represents a species with
different eharaeters. The Fnsenade in this figure, has proportionally
a shorter beak, with the two horns in contact and obtuse; the carapax
is less perfectly triangular, and the several regions are mueh more
pronounced. The lateral margin in the leevis is thin, slightly bending
upward, and the teeth are notches in the thin margin, or subacute
undulations in its outline, and not tubercles, “dont les trois posté-
rieurs sont arrondis.” The legs have a narrow crest or a trenehant
edge. The outer edges of the basal joints of the outer antennz are
parallel or very nearly so, and not divergent backward as in the
figure of the Ensenadw; and the beak is open at the furcation. The
posterior lateral tooth of the carapax has the margin behind curving
around, so as to terminate against the surface of the carapax.

II. PARTHENOPINEA.

TuE PARTHENOPINEA, as stated on a preceding page, are intermediate
between the Maia and Cancer groups, having the characters there men-
tioned. The anterior legs are usually the longest. The form may be
transverse, or slightly oblong. The genus Trichia agrees nearly with
Parthenope in the character of the orbit, the position of the base of
the outer antenna, and in many other characters; and although its
anterior legs are -but little longer than the following pairs, it evidently

pertains to this group, being in some points intermediate between it
and Dromia.

LAMBRUS RHOMBICUS.

Carapax non oblongus, rhombicus ( fere quadratus), ad medium latior,
postice et lateraliter rofundatus, anticé triangulatus, pone oculos non
constrictus, superficie superiore incequalt, tuberculis parvulis parce
ornatd, wn regione laterali super basin pedum 2dorum tuberculo
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prominente subacuto armatd, et pone hunc tuberculum tuberculo altero
minore. Rostrum apice pubescens ; quoque carapacis quidam tuberculi
pubcscentes.  Pedes antici margines hirsuti, manw trigond, marginibus
salientibus, inewque dentatis, brachio marginem anticum minuté eroso
et superficiem minute spinuloso. Pedes 8 postict tenuissimi, breviter
pubescentes.

Carapax not oblong, rhombic in outline or nearly square, broadest at
middle, behind and laterally rounded, anteriorly triangular, not nar-
rowed behind the eyes, upper surface uneven, with small tubercles,
over base of second pair of feet in branchial region a prominent sub-
acute tubercle, and another smaller just posterior. Beak hairy at
apex, also some of the tubercles of the carapax pubescent. Ante-
rior feet with the margins hairy, hand trigonal, edges salient and
unequally dentate, arm with the front margin minutely erose, as
well as hairy, surface minutely spinulous. Eight posterior feet
very slender, short pubescent.

Plate 6, fig. 7 @, animal, natural size; b, under view.

Feejee coral reefs, near Mathuata, island of Vanua Lebu; found
under loose stones on the reef; not abundant.

Length, three-fourths of an inch. Carapax moderately convex.
Tufts of hairs on some of the tubercles, at apex of beak and over the
eyes. Obtuse triangular prominence on margin, a short distance
behind the eyes. Setaceous portion of exterior antennse not longer
than last joint of base. Basal joints nearly equal. Some of the teeth
of the hand obtuse, and others acute, edge hairy; carpus with a few
minute spiniform tubercles.

L AMBRUS GRACILIS.

Carapax pavlo oblongus, subdeltoideus, posticé latior, anticé anguste elon-
gatus, pone oculos constrictus; regione mediand non tuberculatd, car-
diacd unispinosd et in eddem lined transversd spinuld remotd ; rostro
non latiore quam longiore, deflexo, obtuso, lateraliter prope medium
angulato ; marginibus carapacis lateralibus rotundato, utringue 6-7-

35
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denticulatis postico-lateralibus subito convergentibus, et postice medio
breviter bi-spinuloso. Pedes 8 postict gracillime, leves, nudi.  Pedes
antict nudi, manu trigond, angulis tnequaliter spinoso-denticulatis,
superficiebus loevibus, brachio marginibus spinoso-denticulato.

Carapax a little oblong, subdeltoid, posteriorly broadest, anteriorly
narrow and elongate, constricted behind the eyes, medial region
not tuberculate, cardiac with one spine, and in same transverse
line another remote spinule; beak not broader than long, deflexed,
obtuse at apex, an angle either side near middle; lateral margins
of carapax rounded and 6-T7-toothed, the anterior tooth much the
largest, postero-lateral margins rapidly convergent, and at middle
behind, two short spines. Eight posterior feet very slender, smooth,
naked. Anterior feet naked, hand elongate trigonal, angles un-
equally spinoso-denticulate, surfaces nearly or quite smooth, mar-
gins of arm spinoso-denticulate.

Plate 6, fig. 6 a, animal, enlarged three diameters; b, abdomen, en-
larged six diameters.

Coral reefs of the island of Ovalan, Fecjee Group.

Length, three lines.

The one spine of the cardiac region, and the one either side near
the margin, are the only ones of the upper surface, except that ante-
rior to the latter there is a range of minute obsolescent tubercles or
spinules; outside of this range the sides of the carapax fall off rather
rapidly. Either side of the two posterior spines of the carapax there
is another smaller spine, besides some others still smaller. The abdo-
men of male is shown in figure 5. Two of the teeth on the outer
edge of the hands are more prominent than the others. The eight
posterior feet are quite long and very slender, and without tubercles
or spines.

This species has many of the characters of the L. lamellifrons of
Adams and White (Voy. Samarang, p. 26, pl. 5, fig. 1). But in that
species, the posterior legs, as represented by these authors, are much
less slender and have small tubercles, and the form of the carapax is
different in important points, although having a general resemblance.
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GeNus CERATOCARCINUS (Adams and White).

In the species referred below to this genus, and resembling much
that described by Adams and White, we observe the following generic
characters :—

Outer antennae free from the first basal joint, and cylindrical, in-
serted in a fissure in the under side of the orbit, and arising just ante-
rior to the outer anterior angle of the buccal area; second basal joint
much longer than first or third. Inner antenns folded in shallow
fossettes under the front very obliquely, making nearly an angle of
90° with the medial line. Buccal area nearly square. Front trans-
verse, without a beak. Preorbital teeth salient beyond the line of
the front. KEyes but little salient; orbit eutire above. Carapax
hexagonal in outline, the sides projecting triangulately, and nearly
acute at the prominent angle. Abdomen of male seven-jointed.
First pair of legs elongate, a little shorter than second; hand quite
long, broadest at the commencement of the fingers.

CERATOCARCINUS SPECIOSUS.

Carapax hexagonus, fere equilateralis, depressus, regionibus partim con-
spicuis, fronte lato, recté transverso, subtiliter crenulato, medium emar-
ginato, utrinque juxta oculum valde saliente. Manus digitusque
mobilis spinulosi; carpus parce spinulosus ; digiti contigui.  Pedes
8 postici breviter pubescentes, inermes.

Carapax hexagonal, nearly cquilateral, depressed, regions partly dis-
tinct; front broad, transverse, minutely crenulate and emarginate
at middle; preeorbital tooth salient, obtuse. Hand and moveable
finger spinulous, carpus sparingly spinulous, fingers contiguous.
KEight posterior feet short pubescent, not armed with teeth or
spines. '

Plate 6, fig. 8 @, male, enlarged; b, under view of head; ¢, male
abdomen.
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Taken from a Comatula brought up in twelve fathoms water, north
of Viti Lebu, within the coral reefs.

Length, one and a half lines. Colour flesh-red, with two large hol-
low half moons marked transversely on carapax, the two placed in
opposite positions, so that the convexity of the anterior is towards the
front, and that of the posterior behind.

Antero-lateral margin concave and scabrous; lateral angle acute
or nearly so. Third joint of exterior maxillipeds nearly square,
breadth little greater than length. Flagellum of outer antenna pro-
jects a little beyond apex of preeorbital tooth. Eyes on short pedun-
cles, and directed straight transversely, and in an upper view only
the reticulate part is seen. A minute spine on anterior apex of
peduncle.

CRYPTOPODIA FORNICATA (Fabricius).
Singapore.

Male :—Carapax broad subtriangular, arcuate behind, an angle in
either lateral margin which is nearly a right angle; surface smooth,
antero-lateral portion depressed, near middle a coneave triangular
area; beak small, broad triangulato-ovate subacute, faintly denticu-
late; posterior margin entire or nearly so; antero-lateral margin
nearly straight, subsinuous, irregularly denticulate. Hand somewhat
three-sided, upper edge spinoso-dentate; arm widens behind towards
apex, hinder margin denticulate, anterior margin erose and denticu-
late. Finger of hand with two spines above. Joints of eight poste-
rior feet with an alate margin on upper side; third joint alate above
and below, and also denticulate ; tarsus styliform, alate, acute. Abdo-
men minutely tuberculous.

Length of carapax, nine lines; greatest breadth, one inch and two
lines; breadth of beak, onc and three-fourths lines; length of beak,
one and a half lines.

Cancer fornicatus, FABR., Ent. Syst., ii: 453.
Cryptopodia forwicata, Epw., Crust., i. 362.
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EUuRYNOLAMBRUS AUSTRALIS (Edwards and Lucas).

Plate 6, fig. 9a, animal (male), natural size; b, front view, enlarged
two diameters; c, profile of a longitudinal medial section; A, the front
extremity.

Bay of Islands, New Zealand.

The features of a human face are quite strongly marked on the
carapax of this species, although in but faint relief. The form is
broad triangular, with the lateral margin rounded but somewhat
polygonal, and the general outline anteriorly, is approximately semi-
circular. 'Where the polygonal margin terminates anteriorly, oppo-
site the middle of the stomach region, there is a short fissure in the
margin. The surface through its greater part is nearly horizontal :
there is a broad shallow depression either side of a low stomach
region ; another depression posterior to the stomach region, somewhat
uneven; and another much larger, upon the alate portion of the cara-
pax either side of the cardiac region. In the middle of each of the
anterior of these depressions, there is a rounded punctation, and pos-
teriorly three others in a curving line, the last two being in the
depression posterior to the stomach region; this curving line traced
forward, would terminate in the short marginal fissure above alluded to.
The front is declivous, and the anterior part of it quite abruptly so; the
posterior part of the carapax is also declivous and slightly concave, and
rounds laterally into the sides under the alate portion of the carapax.
The frontal margin between the eyes consists of two small, rounded
lobes; and outside of these, there is, on either side, a knob but little
smaller, which is the extremity of the basal joint of the outer an-
tennse. It is separated from the lobes of the front by a small fissure
from which the following joint proceeds.

The carapax has a minutely uneven or somewhat warty surface
(between pitted and minute warty), especially around the frontal
parts. Below, the carapax is very tnmid either side anterior to the
middle of the buccal region, and then follows a deep rounded con-
cavity of large size. The surface of the exterior maxillipeds and
abdomen is very closely and finely pitted.

The first joint of the outer antennse is narrow in its apical half, but
36



142 CRUSTACEA. .

widens much below on its outer side, and where this side terminates
adjoining the orbits, there is a small fissure in the orbital margin.
The second and third joints are small and nearly cylindrical. The
flagellum is about fourteen-jointed. On the upper side of the orbit
there is another small fissure, which furcates a short distance above
and passes either side of a triangular piece, which is free at summit.

The anterior legs are wholly unarmed ; the fingers are pointed and
very finely and evenly denticulate. The hand and other joints have
a pitted surface. The following legs are alate and angulate on the
margins.

II. CRUSTACEA CANCROIDEA.

In the distribution of the Cancroidea, a division into two groups is
obvious on the most superficial inspection,—the swimming and the
gressorial species; and the subdivisions Cancrinea and Portuninea
corresponding to this distinction, are those ordinarily adopted. These
are the only groups of this grade adopted by Edwards or M'Leay.

Edwards arranges the genera under these divisions without any
reference to their higher family relations, and makes for the Cancri-
nea the three groups,

(1.) Cryptopoda, including (Ethrus.

(2.) Arcuata, including Cancer, Xantho, and the allied broad
species.

(3.) The Quadrilaterales, including the narrow or quadrate species
Eriphia, Trapezia and Melia.

According to this arrangement, Ruppellia, which is closely allied to
Eriphia, is placed in the second subdivision; and Cancer, which is
peculiar in its longitudinal inner antennze and narrow front, falls
between Etisus and Pilumnus. The arrangement is in fact, simply
such as is convenient for a determination of the genera, and not that
based on natural affinities; and this appears to have been the object
of its distinguished author.

M’Leay divides his “ Canceriee” into three families,—



CANCROIDEA. 143

1. The Xantlide; carapax broad, with an arched front; inner
branch of first maxillipeds dilated at apex.

2. Cancride ; carapax broad, with an arched front; inner branch
of first maxillipeds narrow at apex.

3. IDriplude; carapax subquadrilateral; inner branch of first max-
illipeds narrow at apex.

The groups liere indicated are of real importance. But the charac-
teristics laid down do not affix to them their true limits. There are
true Xanthidee in which the inner branch of the first maxilliped is not
dilated at apex; for there are those that have as narrow a carapax
as any of the Eriphida, and a similar branch to the first maxillipeds.
According to the characteristics mentioned, the Eriphide properly
include Pilumnus; and not only Pilumnus, bunt also the narrow
Chlorodii, some of which are nearly as narrow as long, and which are
widely removed from Pilumnus in important characters. The dis-
tinctions of narrow and broad, happens in the family to be of little
general value in classification, except when viewed under certain
restrictions required by qualities of higlier importance.

In the study of these species, there are actual difficulties in the
way of arriving at natural subdivisions with conveniently circum-
scribed limits. The difficulties arise mostly from the fact, that no
such limits exist as the systematist often looks for. Nature has
made her fields without fences; and although there are some moun-
tain ranges, in general, the blendings among the lower subdivisions in
the kingdoms of life are by gentle gradations. The true object
of classification, consists in tracing out gradations and inter-reticula-
tions among groups. Keeping this in view, we shall not be dissatis-
fied if the groups laid down are found to shade into one another,
instead of standing apart in bold relief. Such trenchant subdivisions
are necessarily artificial, and although the simplicity with which they
are characterized may gratify, they arec to be looked upon with dis-
trust, and generally as sure evidence that but a small portion of the
field of study has actually been surveyed.

We have already (page 68), stated the reasons for including Tel-
phusa and the allied genera with the Cancer group; and have alluded
also in the same place, to the relations of Acanthocyclus to this group.
The Telphusa family are fresh-water Cancroids, and mark the transi-
tion to the Grapsoidea; while the Acanthocyclus is related to the
Corystoidea. We are thus led to arrange the Cancroidea in three
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grand divisions; one of which may be called the typical, another the
Grapsoid, and the third the Corystoid division, as follows :—

Legio I. CANCRINEA, or Cancroidea typica.

Legio II. TELPHUSINEA, or Cancroidea Grapsidica.

Legio ITI. CycLINEA, or Cancroidea Corystidica.

The second and third divisions contain but few genera. The first
includes several families and subfamilies, based on important charac-
teristics.

The structure of the efferent canal leading from the branchial
cavity, as already explained, has a high value in classification. By
means of it, the Leucosoidea are separated from all other Brachyura;
the distinction has been shown to be wide, and to attend striking cha-
racteristics of other kinds. The inner branch of the first pair of
maxillipeds undergoes a corresponding modification, and, therefore,
becomes itself important as a means of distinction.

Among the Cancroidea, there are peculiarities of a somewhat analo-
gous kind. Although the efferent passage covers uniformly the outer
part of the preelabial plate or palate, it is in some species found with
better defined limits than in others. In a large number of genera,
there is no separation from the rest of the praelabial surface; but in
other genera there is a longitudinal ridge, giving this canal distinct
bounds. This ridge is very perfectly developed in Eriphia, and the
narrow inner branch of the first maxillipeds covers the canal as in
the Leucosoidea. It is equally complete or nearly so, in Ruppellia,
@Ethrus, Ozius, a genus separated from Xantho on this ground, and in
several other genera. It is distinct also in Pilumnus. But in Cancer,
Xantho, and many of the ordinary genera, there is no such ridge, or
if traces of it exist (as in Pseudocarcinus Rumphii, some Carpilii and
others), it i1s short, and does not extend to the front margin of the
palate. This character affords therefore a natural division among the
Cancroidea, though not the sole character at the basis of a natural
classification.

The natatory character of the posterior legs is another important
characteristic.

Moreover, among the natatory species, De IHaan has pointed out a
character of much value: that in many of them the inner branch of the
outer maxillipeds has a small lobe attached to the inner margin,
which lobe is wanting in the rest of the swimming species, and in all
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the non-swimming Cancroidea. The true value of this peculiarity in
classification, has been remarked upon on pages 71, 72.

With these characters in view, we distribute the Cancroidea as
follows :—

Lreio I. CANCRINEA, vel CANCROIDEA TYPICA. .
1. Pedes postict gressorit.

Fam. I. CancripE.—Palatum colliculo utrinque non bene divisum.
Carapax sepius late transversus, interdum angustus.

Fam. II. EripeipE. — Palatum colliculo utrinque bene divisum.
Carapax seepius angustus, interdum latus, margine antero-laterali raro
longiore gquam postero-lateralis, latitudine ante-medianf swepissime
longiore, oculis remotis.

2. Pedes postici natatorii.

Fam. III. PorruNiDE. — Ramus maxillipedis 1mi internus loho
interno instructus. Palatum seepius colliculo utrinque divisum.

Fam. IV. PrarvonycHIDE—Ramus maxillipedis 1mi internus non
lobatus. Palatum colliculis non divisum.

Lecro II. TELPHUSINEA, vel CANCROIDEA GRAPSIDICA.

Fam. I. TELPHUSIDA.

Learo III. CYCLINEA, vel CANCROIDEA CORYSTIDICA.

Fam. I. AcANTHOCYCLID.E.

In all the species, excepting some Eriphidee, the orbit has a hiatus
at the inner side, which is occupied wholly or in part by the base of
the outer antenne®, or a process from it. The portion of the Eriphidae
alluded to (the subfamily Eriphine), are, in fact, the only examples
among the Brachyura in which the orbit is entirely enclosed by the
shell, so as to exclude wholly the basc of these antenn® from forming
any part of the circuit. Ruppellia and Eriphia arc hence related in

a character of prominent importance; and the former of these genera
37
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as thus characterized, is widely different from Kudora of De Haan,
although both include the same species as type; for Eudora is so
described and used by its anthor, as to embrace, also, other species
having the orbit of Xantho.

The importance of making the ridge bounding the efferent passage
a distinguishing family characteristic, instead of mere form or width
of carapax, is abundantly illustrated among the species. From Xantho,
the transition, in general form and other characters, is very gradual
to Xanthodes, another genus of Cancride, so gradual indeed, that
only a slight difference in an antennary joint separates the genera;
and the latter genus, inclndes species having the narrow form common
among the Eriphide. Through the genns Chlorodius, there is the
same passage to closely-rclated species having a narrow Eriphioid or
Pilumnoid form; and Cyclodius, which is identical with Chlorodius,
except in having a triangular form to the third joint of the outer
maxillipeds, has nearly an orbicular form, while Cymo, is still more
nearly orbicular, the breadth equalling the length. Such narrow .
species might be snpposed, from the form, to be related to Pilumnus
and Pilumnoides; yet the latter are distinguished by the ridge on the
palate. Even the narrow Cymo has not this ridge, while in Pilum-
noides and Actumnus it is very prominent.

The Platyonychide, although without the palate ridges, are narrow
species, with the antero-lateral margin shorter than the postero-lateral,
as in the Eriphidee. In the palate and outer maxillipeds, they are
related to Cancer and Perimela on one side, and also to the Corys-
toidea on the other. '

Although the CycLiNnea have but five branchi in the exterior of
the branchial pyramid, this does not seem necessarily to exclude these
from the Cancroidea; for the Grapsoids admit of a like variation, the
number being at times as great as in the Cancroids. They are related
to the Corystoids, as explained, in being a low grade of Cancroids,
rather than in having the prominent characteristic of the Corystoids.
The inner antenng in Corystoides, a genus near Acanthocyclus, have
no fossettes, and this is an example of a still lower state of degradation
Anomoural in character.®

The genus Cymo has the circular outline of Acanthocyclus. But
the number of branchisze in the exterior of the branchial pyramid is

* Sec page 54.
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seven, the full Cancroid number, and other characters are as in the
Chlorodince. :

The conflict between the genera of Edwards and De Haan has been
alluded to, and the difficulty of adopting all those of the latter without
also using his system. The case of Eudora and Ruppellia has been
mentioned. In this and other similar instances, we are forced to
retain Edwards’s generic name, if we retain his genus as to limits.
Morcover, we see no reason for substituting De Haan’s #jgle in place
of Zozymus of Leach, any more than his Chlorodius for Atelecyclus
of Leach, or Anisopus for Platyonychus of Latreille.

I. CANCRINEA, or CANCROIDEA TYPICA.

Fayiry I. CANCRID A,

Pedes postici gressorii.  Palatum colliculo ad marginem anticum producto
non bene divisum.

Posterior feet gressorial. Palate not divided either side of middle
by a longitudinal ridge reaching to its anterior margin.

The genera of Cancridee are naturally arranged into a series of
groups or subfamilies, based partly upon the inner antennse,—the
relation of the base of the outer antenne to the orbits,—the character
of the fingers, whether pointed, or excavated spoon-like. The follow-
ing synopsis includes these subfamilies, and the known genera per-
taining to them, with their characteristics. It is a general fact with
regard to the species, that the antero-lateral margin is longer than the
postero-lateral, which is not true of the Eriphide. There are some
few exceptions, however, as in the genera Liagora, Menippe, and
Panopeeus.

1. CANCRINZE. — Antenns internse plus minusve longitudinales.
Frons interorbitalis perangustus. Digiti acuminati,
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G. 1. CANCER, Leach.—Pars antennae externse mobilis hiatu orbite omnino ex-
clusa. Carapax latissimus.

G.2. PrrIMELA, Leach.—Pars antennse externse mobilis hiatu orbitee non exclusa.
Carapax perangustus.

2. XANTHIN A.—Antennz internse plus minusve transversee. An-
tennse externae basi firmé infixse, parte mobili hiatu orbitee non
exclusd. Frons interorbitalis latior. Digiti acuminati.

1. Regio carapacis postica convexa. Orbita hiatu externo non interrupta.

G. 1. ArErcaris, De Haan. — Margo antero-lateralis postero-laterali longior.
Pedes 8 postici compressi, cristati.

G. 2. CarriL1US, Leach, De Haan.—Margo antero-lateralis postero-laterali longior.
Frons swepissime bene 4-lobatus. Ramus maxillipedis 1mi internus lobato-fur-
catus. Pedes 8 postici nudi, subeylindrici, non cristati.

G. 8. LioMERA, Dana.—Frons leviter 2-lobatus aut rectiusculus. Margo antero-
lateralis postero-laterali non brevier. Ramus maxillipedis 1mi internus non
lobatus. Pedes 8 postici nudi, subeylindrici, non eristati.

G. 4. L1AGORA, De Haan.—Margo antero-lateralis postero-laterali brevior. Frons
leviter 2-lobatus aut rectiuseulus. Pedes nudi, tarsis exceptis. Ramus maxilli-
pedis 1mi internus non lobatus.

2. Regio carapacts postica transversim non convexa.

a. Carapax versus margines frontalem antero-lateralemque curvatim declivis.

G. 5. AcrEA, De Haan, Dana.—Margo postero-lateralis brevis, saepius concavus.
Orbita hiatu externo non interrupta.

b. Carapax versus margines frontalem antero-lateralemque parce declivis.
a. Orbita kiatu externo non interrupta.

G. 6. XantHO, Leach.—Margo antero-lateralis postero-laterali longior. Articulus
antenn#® externse lmus oblongus, frontem bene attingens, articulo sequente e
apicis medio articuli Imi orto.

G. 7. Euxantrus, Dana. — Xantho formi similis: articulus antenne externse
Imus hiatum ad summum implens, articulo sequente e latere excavato apieis orto.

G. 8. XANTHODES, Dana.—Xantho formi similis: carapax depressus, ad latera non
dilatatus. Articulus antennse externse 1mus abbreviatus, processum frontis ob-
longum attingens tantum. Abdomen maris 5-articulatum.

G. 9. PArAXANTHUS, Lucas.—Xantho formé fere similis: carapax depressus, fronte
productus, ad latera dilatatus. Articulus antennz externze lmus abbreviatus.
Abdomen maris angustum, 5-articulatum.

G. 10. Men1pPE, De Haan.—Margo antero-lateralis postero-laterali brevior. Arti-
culus antennz externa brevis nee frontem nec frontis processum attingens.
abdomen maris 7-articulatum.
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B. Orbita hiatu externo interrupla, infra integra.

G. 11. Paxorzus, Edwards. — Margo antero-lateralis tenuis, postero-latcrali
seepius brevior, ad orbitee angulum externum directus.

5. Orbita infra extusque tribus dentibus instructa, uno externo, duobus inferioribus.

G. 12. Mep&EUs, Dana.—Aungustus, paulo transversus, nudus, fronte sat brevi.
Margo antero-lateralis sub orbitd productus. Abdomen maris 5-articulatum,
segmento ultimo brevi. Pedes autiei erassi, iis Xanths similes.

G. 13. HALIMEDE, De Haan.—Angustus, parce transversus, fronte breviore. Ab-
domen maris 7-articulatum, segmento ultimo valde elongato. Pedes antici crassi,
iis Xanthi similes.—An Pilumnis propinquior ?

3. CHLORODIN ZA. — Antenna® interncse transversee. Antennse ex-
ternge basi firmé infixae, parte mobili hiatu orbite raro exclusi.
Frons interorbitalis latior. Digiti instar cochlearis excavati.—
[Quoad genera, Xanthinge et Chlorodinee ferme parallela.]

1. Iiatus orbitee internus processu basis antennae externge occupatus, articulum 2dum
occludens.

G. 1. Er1sus, Leach.

2. Ihiatus orbite internus bast antenna externe occupatus, articulo 2do non occluso.
1. Regio carapacis postica convexa.

G. 2. Carrrnopes, Dana.—Carapax latus, nudus, margine antero-laterali crassé
rotundato. Pcdes 8 postici subeylindrici, nudi. Liomere habitu similis.

G. 3. Zozymus, Leach.—Carapax mediocriter latus, margine antero-laterali tenui.
Pedes 8 postici valde compressi, cristati aut suberistati. Atergati habitu similis.

2. Regio carapacis postica fere plana.
a. Carapax versus margines frontalem antero-lateralemque curvatim declivis.

G. 4. AcrzopEes, Dana.—Pedes 8 postici non cristati. Actzee aspectu similis.
Articulus maxillipedis externi 3tius apicem vix excavatus.

G. 5. DairA, De Haon.—Pedes 8 postici non eristati. Articulus maxillipedis
externi 3tius apice valde emarginatus.

b. Carapaz versus margines frontalem antero-tateralemque viz declivis.

G. 6. Curoropius, Leach. — Carapax plus minusve traunsversus. Articulus an-
tennx externze lmus oblongus frontem bene attingens. Articulus maxillipedis
externi 3tius subrectangulatus. Xantho aspectu similis.

G. 7. Pivopius, Dana.—Carapax paulo transversus. Articulus antennze externse
abbreviatus, processum froutis oblongum attingens tantum. Xanthodi aspectu
similis.

38
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G. 8. Cycropius, Dana.—Carapax parce transversus. Articulus antennz externse
oblongus frontem bene attingens. Articulus maxillipedis externi 3tius triangu-
latus, latere interiore brevissimo. :

G. 9. Cymo, De Haan.—Carapax non transversus, fere orbiculatus, diseiformis.
Antennis Chlorodio affinis.

4. POLYDECTIN Z&.—Antennw interng transverse. Antennse ex-
ternse basi solutee, liberse.—An Pilumnis propinquior ?

G. PoLYDECTUS, Kdw.—Orbita dentibus tribus infra instructa. Manus elongata,
digitis preelongis, attenuatis, uncinatis, cum dentibus tenuiter spinuliformibus
seepe armatis.

SusramiLY I. CANCRINA.

Antennce interne plus minusve longitudinales.  Frons interorbitalis
perangustus.

Inner antennge more or less longitudinal. Inter-orbital front very
narrow; and median region somewhat narrower than the breadth
of the carapax across the orbits.

The Cancrinze, unlike the other families of this division, have the
inner antennz longitudinal, and this is connected with a narrow in-
terval between the orbits. This inter-orbital distance in Cauncer is, at
times, less than one-tenth of the whole breadth of the carapax, and is
seldom greater than one-eighth. The singularity of this ratio 1s evi-
dent, when we consider that in the other Cancridee, it varies from one-
sixth to ome-half, and is usually onefourth. The median region,
although broader anteriorly than the breadth across the orbits, is
seldom one-third as broad as the carapax. The narrowness of the
inter-orbital space accounts for the inner antennge being longitudinal.

The carapax is convex, with the lateral portions often somewhat
dilated. The buccal area is usually longer than broad; and the third
joint is commonly a little oblong, and at times projects forward some-
what beyond the limits of the buccal area; the epistome is very short,
and sometimes obsolete. The second joint of the outer maxillipeds
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have the inner margins parallel, but the sulcus near the margin is
not parallel to the margin, the two sulci diverging posteriorly.

This family is closely related to the Corystoidea, and forms one of
the connecting links between that group and the Cancroidea; the
outer maxillipeds in Cancer and Perimela in projecting over the epis-
tome, approach those of Corystes and Atelecyclus, and the narrow
form of Perimela has led to its reference in some systems to that
group. Through Perimela there is also a transition to Polybius and
other genera of Portunidee, in which the outer maxillipeds have a
like character, and the general form is also similar. In general
outline and convex form the species of Lupa are related to those of
Cancer, and our genus Arengus fails in the prelabial ridge, and thus
approximates quite closely to that group.

Genus I. CANCER (Leach).

In addition to the remarks already made on this genus, we observe
that the postero-lateral margin is very oblique inward, approximating
sometimes to transverse. The regions are indicated by undulations
of the surface, and not by trenchant sulei. The area either side of
the anterior part of the median region is often somewhat concave.

The outer antennse have a very broad basal joint, which sets down
upon the anterior margin of the buccal area, or with only a very
short intervening spaee; and the two leave between them a narrow
interval which is occupied by the inner antenne. The whole breadth
occupied by the pair of outer antenns is less than the breadth of the
buccal area. The following joints proceed from the inner side of the

- basal joint. There is a tooth adjoining the orbit, and three between
the outer antennee, the medial of the three largest. In one species
the lobes are nearly equal crenatures of the margin.

Platycarcinus, M. EDWARDSs, Crust., i. p. 412,

CANCER MAGISTER.

Carapax nudus, granvlatus, paulo convexus, superficie paulo undulatd,
lateraliter triangulatus et acutus, margine postero-laterali fere recto, an-
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tero-lateraly 10-dentato, dentibus panlulo prominentibus, margine utri-
usque postero longissimo et fere recto, subtiliter crenulato, dente pos-
tremo triangulato; fronte inter-antennaly tri-dentato; articulo anten-
narum externarum primo apicemn crassé producto.  Pedes antici sub-
@qui, manw supra cristatd, multi-dentatd, extus costatd, digito mobili
supra denticulato. Pedes 8 postici valde compressi, tarso pado lato,
articulis supra gronulatis, quarto supra canaliculato, tarso articuloque
quinto pedis quinti infra bene ciliatis.  Articulus maxillipedis externi
tertius oblongus, apicem externum obliqué truncatus.

Carapax naked, granulate, a little convex, surface somewhat undulate,
laterally triangulate, acute, postero-lateral margin nearly straight,
antero-lateral ten-toothed, teeth slightly prominent, hinder margin
of each very long, and almost straight, and finely crenulate, last
tooth triangular; inter-antennary front three-toothed. First joint
of outer antennse stoutly produced at apex. Anterior feet sub-
equal; hand above cristate and many-toothed, exterior surface cos-
tate, moveable finger above denticulate. Eight posterior feet much
compressed, tarsus a little broad, joints gramulate above, fourth
canaliculate above; tarsus and preceding joint of fifth pair promi-
nently ciliate below. Third joint of outer maxillipeds oblong, ob-
liquely truncate at outer apex.

Plate 7, fig. 1 a, carapax, natural size; b, part of outer maxilliped;
¢, hand of small specimen (male), enlarged two diamcters; d, extre-
mity of posterior legs, enlarged two diameters.

Bay of San Francisco, C. Pickering, Exp. Exp.

"'Length of carapax, four and three-fourths inches; greatest breadth,
seven inches; ratio 1:1'47. The areolets are but faintly marked, yet
the surface is undulate. 2 M is scarcely at all prominent above the
surface either side. -In a small specimen the length is thirteen lines;
greatest breadth, nineteen lines; ratio, 1:1:46. The characters of
the anterior legs and the tarsi of the posterior legs are taken from
this small specimen. The flattened tarsi and the long ciliation of the
inner margin of this and the preceding joint, is a striking character.
The outer margin of the third joint of the outer maxillipeds is not
long ciliate as in the C. gracilis.
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CANCER GRACILIS.

Cavapax nudus, partim minute granulatus, valde convexus, non distincts
areolatus, superficie non undulatd, lateraliter triangulatus et acutus,
margine postero-laterali fere recto, antero-laterali 9-dentato, dentibus
reqularibus, acutis, paulo prominentibus, dente primo wvix longiore
quam secundus, totis margine postero fere rectis et longis et sub-
tiliter denticulatis; fronte inter-antennali tridentato.  Maxillipedes
externi pubescentes, articulo tertio apicem externum valde arcuato aut
rotundato, marginem apicalem et externum longé ciliato. Pedes antici
subcequr, manw subcristatd, cristé 1-2-dentatd, superficie externd cos-
tatd. Pedes 8 postici nudi, larso longo, tenuissimo, nudo.

Carapax nude, in part minutely granulate, much convex, not dis-
tinctly areolate, surface not undulate, laterally triangulate and
acute, postero-lateral margin nearly straight, antero-lateral nine-
toothed, teeth regular, acute, a little prominent, first tooth hardly
longer than second, all with the hinder side nearly straight, long
and minutely denticulate ; inter-antennary front three-toothed. Outer
maxillipeds pubescent, third joint at outer apex arcuate or rounded.
Apical and outer margin long ciliate. Anterior feet subequal;
hand suberistate, crest 1-2-dentate, outer margin costate. Eight
posterior feet nude, tarsus long, very slender and naked.

Plate 7, fig. 2 @, male, natural size; b, outer maxilliped; ¢, outer
view of hand, natural size; d, abdomen, natural size.

San Francisco.

Length of carapax, thirteen lines; greatest breadth, nineteen lines;
ratio, 1:1-46. This species is very similar to the large one from San
Francisco. But the different shape of the outer maxillipeds is suffi-
cient evidence of their difference of species.

CAxcER EpwARDsir (Bell).

Ophthalmic breadth not greater than medial region, outline in front

hardly projecting at all beyond line of orbits.
39
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Valparaiso; also Illawarra, New South Wales?

This large species is well described and figured by Bell (Trans. Zool.
Soc., 1. 335). The ratio of length to greatest breadth of carapax in
two females, 1:45 and 1:1-5. The colour of a living specimen, four
inches in breadth, was deep reddish brown, the legs inclining towards
purple. The third joint of the eight posterior legs in the same speci-
men has a line of short hairs along its upper edge, and the pterygos-
tomian region is pubescent. The regions and arcolets are faintly
apparent. The frontal region is very short; 1 M and 2 M are not
separate, and together they form a slightly-swelling prominence either
side of the medial line; 3 M is also distinet, but is hardly separate
from 4 M, which is rather large; two minute punctations mark the
limits between them. 5L, 6 L are also distinct, although not shown
in Bell’s figure, and barely distinguishable in the largest specimens,
such as afforded his description. 1P is nearly rhombic approaching
quadrate. The antero-lateral margin is unevenly dentate; but the
teeth pertain to ten broad and short lobes. Of these lobes the ninth
is S, or the fifth normal tooth; and the carapax has its greatest
breadth as usual, in this line. The fourth normal (T), corresponds
to the eighth, seventh, and sixth lobes; the third normal (N), to the
fifth and fourth; the second normal (E), to the third and second; and
the first (D), to the first or orbital tooth. The dentations on the
margin of the lobes are fewest and much the largest on the largest
individuals. The peduoncle of the eyes is econtinued upward on one
side to the tip nearly, where it terminates in a low point.

The Illawarra specimen is only a carapax; but shows all the cha-
racters of the Ldwardsii both in its surface and the marginal teeth.
The limit of the posterior tooth (or tenth), is scarcely observable from
above, but is apparent on the under side. The length is one and
three-fourths inches; greatest breadth, one and two-thirds inches; ratio
of length to-breadth, 1:1-5. The granulation of the surface is pre-
cisely of the same character as in the Edwardsii, and the eyes are
tipped in the same manner. The marginal dentation is smaller, but
this appears to be due to the smaller size of the specimen. This is
the Cancer Novi-Zealandiee of A. White (Crust., Erebus and Terror,
Plate 1, fig. 5).
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CANCER DENTATUS (DBell).
Valparaiso.

Length of carapax of a male, in this hairy species, two inches;
greatest breadth, two and seven-eighths inches; making the ratio
of length to breadth 1:1-44. The figure by Bell affords the ratio
1:1:57. 1In his figure, the sides of the carapax are not as broadly
rounded as in our specimens; which hardly make an approach to an
angle at the last of the prominent teeth. The medial region is dis-
tinet in its outline, and 3 M and 2 M separate. The antero-lateral
region has imperfeetly the usual areolation, 5 L and 6 L being faintly
separate, and 2 I also somewhat distinct. The ten triangular teeth
of the margin appear to correspond,—the first to D; the second and
third to E; the fourth and fifth to N; the sixth, seventh, and eighth to
T; the ninth to S; and the tenth is a posterior tooth. The areola
1 P is somewhat rhombie, a little oblong, and well defined.

Cancer dentatus, BELL, Zool. Trans., i. 339, pl. xlv., 1835.
Cancer polyodon, Peppria, Wiegm. Arch., 1836, p. 133.

CANCER PLEBEIUS, Peppig.
Valparaiso.

Length of carapax of one specimen (male), two and three-fourths
inches; greatest breadth, four and five-eighths inches; ratio of length
to breadth, 1:1:67. A young male gave for the length, 8:1 lines;
breadth, thirteen lines; ratio of length to breadth, 1 :1-6. The
regions are mostly indistinct, but may be partly distinguished; Bell’s
ficure fails of representing what actually appear. They are in
general very nearly as in the Ldwardsii, and the ten lobes of the
antero-lateral margin have the same relations.

The Cancer vrroratus of Say is recognised by Dr. A. A. Gould as a
distinet species from the C. irroratus of Bell, in his Report on the
Invertebrata of Massachusetts, 1841, and is named Ceuncer Say:. But
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as the Valparaiso species was first made distinct from the other species
by Peeppig, his name is adopted above.

Cancer trroratus, BELL, Zool. Trans., i. 340, 1835.
Cancer plebeius, Peppic, Wiegm. Archiv., 1836, p. 134.

CANCER PRODUCTUS (LRandall).

Plate 7, fig. 3 @, animal, natural size; b, under view of head; ¢,
outer view of hand of right side; d, abdomen; e, outline of part of
front of a large specimen, natural size; f, outer maxilliped of same;
S, part of fouette ; g, second pair of maxillipeds; A, first pair of max-
illipeds.

Puget’s Sound, N. W. America, C. Pickering. Exp. Exp.

Length of ecarapax, thirtcen lines; greatest breadth, twenty lines;
and ratio of length to breadth, 1:1-54. The carapax is faintly arco-
late in part, and has a broad shallow depression either side of the
areolet 2 M. The front is slightly arcnate in outline, and is very
evenly crenate with five nearly equal low crenatures. The antero-
lateral margin has nine teeth, with none posterior to S, though there
is a slight emargination; the transverse line connecting the two pos-
terior of the teeth, is twice as far from the front as from the hinder
margin of the carapax. The teeth are very even, though low or like
lobes, and increase in size rather regularly from the second-to the
posterior, and at the bottom of the interval, between each there is a
short suture marked on the carapax. The postero-lateral margin is
concave and short. The hand is cristate; above, the surface 1s small
tuberculous, externally it is somewhat carinate. The posterior legs
are naked excepting the tarsus. The outer maxillipeds have the
inner angle of the third joint rounded, with an acute emargination
below it.

The first joint of the outer antenné is thin and oblong, with the
sides nearly parallel, and the summit somewhat trnncate; it reaches
as far forward as the edge of the front.

The furrow on the second joint of the onter maxilliped is placed
obliquely as in the Cancers, and not parallel to the margin as in most
of the Xanthinee, &e.
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A large specimen from Puget’s Sound, appearing to be the same
species (figs. ¢, f; g, £), is much more convex, the front more deeply
crenate, and the margin thicker and more deeply dentate. The pos-
terior lateral teeth are not quite so far back as in the productus, being
in the line with the median punctures, and not posterior to them. Tt
has similar outer maxillipeds, and excepting the characters just men-
tioned is like the productus. Length of carapax, two inches and five
lines; breadth, three inches and nine lines; ratio 1 :1-55.

Cancer productus, J. W. RANDALL, Journ. Acad. Nat. Sci. Philad., viii. 116.

SupraMiLy XANTHINE.

In the Xanthine, the distance between the orbits is seldom less
than one-sixth of the breadth of the carapax, and is sometimes more
than one-half; one-fourth is nearer the common ratio. The antero-
lateral margin is usually longer than the postero-lateral; though
somewhat less in species of Panopwus, Menippe, and Liagora. The
third joint of the outer maxillipeds is seldom oblong, and never pro-
Jects beyond the proper limit of the buccal area; its anterior margin
1s commonly truncate, either somewhat obliquely or transverse, and it
is either arcuate in outline or slightly excavate, with occasionally a
well-marked emargination. But the joint is occasionally oblong, the
apex being produced and oblique at its terminal margin.

GeNus ATERGATIS, De Huan.

The genus Atergatis of De Haan (Faun. Japon., 17, 1838) corre-
sponds to Cancer of Edwards (Crust.,i. 372, 1834), and Platypodia of
Bell (Zool. Trans., i. 335,1835). Each of these authors characterizes
it as having the eight posterior legs of the species cristate.

ATERGATIS LIMBATUS.
From the Feejee Islands; also from the Sooloo Sea.
Length of carapax of a male, 1-05 inches; greatest breadth 1:55

inches; ratio of length to breadth, 1:1-47. In another male, length,
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0:94 of an inch; breadth, 1:38 inches; ratio, 1:1:46. The granulations
of the surface are somewhat elongated on the antero-lateral region.
The areolets are distinet. 2 F is narrow; 1 M is nearly quadrate and
distinet from 2 M ; 2 M is divided longitudinally; 5L, 6 L are hardly
separate and coalesce nearly with 4 L; 3L, 2L, 1 L are distinct.
The posterior region is flat without subdivisions. The eight posterior
legs are very prominently crested, and the outer surface is granulous,
as figured by Riippell. The lateral outline of the carapax is nearly
regularly rounded, there being but a slight angle where the border
terminates.

Xantho granulosus, RUPPELL, Krabben des rothen Meeres, 24, pl. 5, {. 3.
HEyle granulosus, De HaAN, Faun. Japon., 17.
Cancer Limbatus, Epwarbs, Crust., i. 377, pl. 16, f. 1.

ATERGATIS MARGINATUS (Riippell), De Haan.

From the Sooloo Sea.

The specimen is a small one, of a reddish colour, with a white,
entire border. Length of carapax, nine and a half lines; greatest
breadth, fourteen and a half lines; ratio of length to breadth, 1 :1-53.
The fingers are quite short, and the hands are very nearly equal.
The. tarsus has a few hairs below, and there is a short tuft on the
angle of the lower margin of the preceding joint.

Carpilius marginatus, RUPPELL, Krabben des rothen Meeres, p. 15, pl. 3, f. 4.
Cancer marginatus, EDwARDS, Crust., i. 375.
Atergatis marginatus, DE HaAN, Crust. Faun. Japon; Krauss, Siidaf. Crust., p. 28.

ATERGATIS INTEGERRIMUS, Lamlk.

East Indies.

Length of carapax of a male, two inches and five lines; greatest
breadth, three inches nine and one-fourth lines; ratio of length to
breadth, 1 :1-56.
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ATERGATIS FLORIDUS (Rumphius), De Haan.
Plate 7, fig. 4, male, natural size.

From the Paumotu Archipelago, Society and Friendly Islands, and
Feejees, in the Pacific.

Carapax smooth and shining, faint areolation anteriorly, colour
deep green, passing into and covered with a network of white or
yellowish white. Crests of joints of legs bluish purple. Hand and
carpus same colour as carapax externally, fading below to white;
following legs clouded and dotted with umber, excepting the purple
crests. Length, one to one and a half inches: one male specimen
fourteen and a half lines long, twenty-two lines broad; ratio of length
to breadth, 1:1:51. The antero-lateral margin is thin, and is faintly
divided by very minute emarginations into three lobes. Crest of
hand entire, outer surface nearly smooth or faintly reticulated. Eight
posterior legs naked, excepting a small tuft on fifth joint near middle
of lower margin, and tarsus pubescent.

Cancer floridus, RuMpnIvs, Amb., pl. 8, f. 5.
Atergatis floridus, DE HAAN, Faun. Japon., 46.
Cancer ocyroe?2 HERBsT, iii., pl. 54, f. 2.

Genus CARPILIUS, Leach.

The smooth and nearly terete legs, the four-lobed front, the smooth
carapax, and antero-lateral longer than postero-lateral margin, with
something of an angle between, give the Carpilii a peculiar look.
The group would hardly admit of division, even if the furcate cha-
racter of the inner branch of the first pair of maxillipeds should fade
out in some species. We should rather conclude that this character is
not as important as supposed.

CARPILIUS CONVEXUS.

Plate 7, fig. 5 @, animal, natural size; b, abdomen.
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From the Feejee Reefs; also from the Sandwich Islands.

Length of carapax, about one and three-fourths inches; greatest
breadth, two and one-fourth inches.

In a vertical view the front appears nearly straight, and the margin
is not deeply lobed. The antero-lateral marginh is obtusely rounded,
and terminates in a low obtuse tooth.

Colour, deep flesh-red, with irregular blotches on the earapax of
deep carmine and brownish red. Legs of a uniform flesh-red tint;
tarsus with brown tips.

Cancer convexus, FORSKAL, 88, No. 34.
Carpilius convexus, RUPPELL, Krabben des rothen Meeres, 13, pl. 3, f. 2. M. EDWARDS,
Crust., i. 382, pl. 16, figs. 9, 10.

CARPILIUS MACULATUS (Linn.)

Raraka, Paumotu Archipelago, and the Navigator and various
other islands in the Pacific; also Manilla, Philippine Islands.

Length of carapax of one specimen, four and one-eighth inches;
greatest breadth, five and three-eighths inches; ratio of length to
breadth, 1:1:3. The bright-red spots on the carapax are eleven in
number, and look like red wafers: there are two on each antero-lateral
region; three across the middle; and four smaller across the posterior
part of the carapax. The surface is somewhat shining and smooth,
though a little wrinkled along the rounded antero-lateral margin.
The front is very projecting, showing the lobes quite prominent in an
upper view, the two middle projecting a little beyond the outer, and
all much beyond the line of the orbits.

Cancer maculatus, LINN., Mus, Lud. Ul, p. 483; Herssr, pl. 6, f. 41, and pl. 21,
f. 118, and pl. 60, f. 2.
Carpilius maculatus, EDWARDS, Crust., i. 382; Illust. Cuv., pl. 11, f. 2

Grnus LIOMERA, Dana.

Carpilio aspectu, pedibus nudis margines obtusis, antennisque similis.
Carapax valde transversus, subellipticus, lateribus rotundatis, margine
antero-laterali non breviore quam postero-lateralis, fronte brevissimé



CANCROIDEA 161

bilobato. Ramus maxillipedis 1mi internus non lobatus, apice fere
rectus. Pedes usque ad tarsos nudi.

Resembles Carpilius in general appearance, in naked feet with obtnse
margins, and in the antennze. Carapax very transverse, elliptical,
the sides being rounded; front very short, two-lobed. Inner branch
of first maxillipeds not lobed, the anterior margin nearly straight.
Feet even to the tarsi, naked.

Liomera has not the four-lobed front, nor the furcate inner branch
of the first maxillipeds which characterize Carpilius. The carapax is
very transverse and elliptical, with the inner branch entire. The Car-
pilius cinctimanus of White (Samarang, pl. 7, f. 4), is évidently of this
genus.

The genus Liagora has the characters of Liomera, but yet a diffe-
rent aspect, as the carapax, although with rounded sides, is not very
broad, and the antero-lateral margin is shorter than the postero-lateral.
The tarsi, moreover, are hirsute in lines.

LLIOMERA LATA.

Carapax nitidus, valde transversus, transversim bene ellipticus, anticé
versus marginem anticum subareolatus, in medio areolis inconspi-
cuis ; fronte brevi, perpendiculariter deflexo, superne viso fere recto et
super orbitas vix saliente, leviter emarginato; margine antero-laterali
crasso et crassé rotundato, 4-lobato, lobis secundo tertio quarto validis,
rotundatis, tertio magore. Pedes antict wqui, mediocres, manu loevi,
digitis brevibus.

Carapax shining, oblong transverse and neatly elliptical, anteriorly
towards front margin subareolate, but about middle, areolets indis-
tinet ; front short, vertically deflexed, nearly straight as seen from
above, and hardly more salient than the orbits, emarginate; antero-
Jateral margin thick and rounded, four-lobed, lobes rounded, second,
third, fourth stout, the third largest. Anterior feet equal, of mode-
rate size; hand smooth, fingers short.

Plate 7, fig. 6 a, female, natural size; b, under view, of front show-

ing outer antennz; c, outer maxilliped; d, abdomen of female.
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Fecjee Islands.

Length of carapax, seven lines; greatest breadth, thirteen and one-
half lines; ratio of length to breadth, 1:1:93, or nearly 1 to 2. The
colour is red, excepting a white band to the tarsus just anterior to
the claw, which is brownish black. The surface is polished and
smooth. The areolet 1 M is convex, and so the front margin of 2 M
to the right of 1 M; but 1 M fades into 2 M, and the latter is hardly
distinct behind. A large areolet corresponding to 2 L, 3 L, is the only
distinct one in the antero-lateral region, although a depression extends
inward from the limits of the penult tooth. The upper and lower
margins of the hand are parallel, and the fingers are short. There is
no trace of a tubercle at the external angle of the orbit; the first lobe
of the antero-lateral margin has a straight margin, and is but slightly
divided from the second lobe.

Genus ACTAA, De Haan.

Regio carapacis postica plana, antero-lateralis frontalisque declives.  Or-
bita Inatu externo non interrupta. Articulus antennarum externarum
lmus frontem attingens.

Posterior part of carapax flat, the frontal and antero-lateral regions
rounded and much inclined. Orbit not interrupted by a hiatus at
the external angle. First joint of outer antennge reaching the front
and affixed to it.

This genus is closely allied to Acteodes, the difference consisting in
the character of the fingers; and in some instances it is difficult to
determine whether the fingers are pointed and not excavate, owing to
the transitions between the two genera. It differs from Zozymus in
the pointed fingers, and also in not having the eight posterior legs
cristate.

ACTZEA AREOLATA.

X. hirtissimo vel specioso affinis. Carapax latior, valde transversus,
infra omnino brevissimé hirsutus, supra omnino areolatus, subtilissimé
hirsutus, capillis vix longioribus quam gronuli, areold 2 M subdivisd,
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ejus portione externd etiam partim subdivisd, 3 M tripartitd, 1 P tri-
partitd ; margine antero-laterali longo, leviter 5-lobato, postero-lateralt
brevi, valde concavi. Pedes brevissime hirsuti; antici subcequi, gra-
nulosi, manu carpoque paulo nodosis, digitis striatis, scabris, brevis-
simé hirsutis, bene triangulato-dentatis.  Pedes postict granulosi densé
brevissiméque hirsutn.

Near X. hirtissimus or speciosus. Carapax broader transverse, below
very short hirsute, above areolate throughout and very minutely
hirsute, the hairs hardly longer than the granules, areola 2 M sub-
divided, and its outer part also in part subdivided; 3 M tripartite;
cardiac tripartite; antero-lateral margin long, faintly five-lobed, pos-
tero-lateral short, very concave. Feet very short hirsute; anterior
pair subequal, granulous, hand and carpus somewhat nodose, fingers
striate, very short hirsute, regularly triangulato-dentate. Posterior
feet granulous, densely and very short hirsute.

Plate 8, fig. 1 a, outline of carapax, enlarged two diameters; b, sur-
face more enlarged, showing tubercles and hairs.

Sooloo Sea, or Balabac Straits.

Length of carapax of afemale, 59 lines; greatest breadth, 9-33 lines;
ratio of length to breadth, 1:1-68. This is a much broader species
in proportion to its length than either the Zirtissimus or the speciosus,
and is smoother than the former, though not as smooth as the latter.
The granulations of the eight posterior legs are scarcely apparent
unless the dense hirsute covering is removed, yet this hirsute covering -
is extremely short. The furrows appear to be hirsute, unless exa-
mined with care, when the hairs of the furrow are found to proceed
mostly from the edges of the areolets. The lobes of the antero-lateral
margin are rather indistinct. The fingers have six or seven teeth,
which, excepting the terminal, are thin and triangular, and just equal
the intervening spaces, into which the teeth of the opposite finger fit.
The pterygostomian region has furrows as in the Lirtissimus.

The rufopunctatus, according to Edwards, has five large rounded
teeth to the antero-lateral margin, and the postero-lateral margin is
nearly straight; moreover, the pterygostomian region is without fur-
rows.
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ACTEA CELLULOSA.

Carapax anticd posticéque malé areolatus, omnino cellulosus, nudus,
margine antero-laterali imperfecté 3—4-lobato et cellulis excavato, mar-
gine postero-lateralt perbrevi, concavo. Pedes anmtici subcqui, manu
carpoque superficie cellulosis, manu extus infraque subtiliter villosd,
digitis scabris, etiam villosis. Pedes 8 postici cellulis excavatt, breves.

Carapax throughout imperfectly areolate, and surface cellulous, naked,
antero-lateral margin imperfectly three to four lobed and excavated
with cellules, postero-lateral margin very short, concave. Anterior
feet subequal, hand and carpus with a cellulous surface, hand inside
and out fine villous, fingers scabrous and also villous. Kight poste-
rior feet short, surface excavated with cells.

Plate 8, fig. 2, female (having eggs under the abdomen), enlarged
four diameters.

From Tutuila, Samoan Group.

Length of carapax of female, 3 lines; greatest breadth, 4-3 lines;
ratio of length to breadth, 1 :1-43. The animal looks like a worn
pebble of cellular coral. The whole surface of the carapax is cellular;
and the legs, when drawn up, may be mostly concealed beneath the
carapax. Traces of the areolets may be made out over the back, but
they are not well defined. The surface between the low prominences
of the antero-lateral margin has in each case a deep hollow excavated
in it. The postero-lateral margin is quite concave, and the surface
against whieh the posterior legs rub is flat, making an angle with the
surface of the carapax above. The under surface of the body is very
short villous throughout, the outer maxillipeds included.

AcrEA BIRSUTISSIMA (Riippell), De Haan.

Upolu, Samoan Group.
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- The specimens from Upolu are closely like Riippell’s figure (Op.
cit., 26, pl. 5, f. 6).* The whole surface is rough with short bristles,
rather shorter than in Riippell’s figure (projecting above the granules
about as much as the diameter of the granules), and the legs have the
same hirsute character. The under surface of the body is very short
hirsute throughout. The fingers of the hand are striate and scabrous,
and also minute hirsute, like the hand. Length of carapax of a
female, 6-15 lines; greatest breadth, 9 lines; ratio of length to
breadth, 1:1-46. There is no long ciliation to the upper margin of
the posterior legs, this margin being short and rough hirsute, like the
lateral surface of these legs. Fingers channeled, and inner margin
denticulate. The intervals between the areolets are not pubescent.
The antero-lateral margin is five-lobed, as observed after removing
the hairs, and not before (Plate 8, fig. 3). These lobes are the nor-
mal ones, D, E, N, T, S. They are broad and truncate (excepting S),
with the margin irregularly denticulate. Between D and E, but on a
lower level, there is another small prominence, d’. This description
does not agree entirely with that by Milne Edwards (Crust., i. 389);
but the specimens answer so well to Riippell’s figzure and description,
that we forbear naming it anew. It has many of the characters of
the rufopunctatus of Edwards; but the postero-lateral margin is very
concave, and its proportions are those of Riippell’s figure, instead of
being “beaucoup moins ovoide;” and the pterygostomian region is
sulcate, very distinctly so, the sulci corresponding to the intervals
between the marginal lobes.

Another smaller specimen from the Sooloo Sea has similar cha-
racters. The length of the carapax is but 26 lines; and the ratio of
length to breadth, is 1:1-43. The under side of the body appears
smoother, and the outer maxillipeds nearly naked; but this may be
owing to its younger state. The general colour of the carapax is
light, yet the short hairs are dark. The specimen resembles much
the figure referred to (Fgle rugata by Adams and White (Crust.
Samarang, pl. 8, f. §), but the fingers are pointed.

Gexus XANTHUS.
The groups Xantho, Paraxanthus, Euxanthus, and Xanthodes, are

* Not pl. 4, fig. 8, as in Milne Edwards’s Crust., i. 389.
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properly subgenera of the genus Xanthus. Throngh Xanthodes there
is a passage to the narrow form in Pilumnus; yet the species, as in
other Xanthi, have the male abdomen always fivejointed. Though
Paraxanthus has the first basal joint of the outer antennz quite short,
the front does not send down a narrow process to meet it; and in this
particular, as also the expanded and rounded sides of the carapax, and
produced front, it differs from Xanthodes.

SuscEnus XANTHO.

1. Pedes 8 postict cristati.
XANTHO NITIDUS.

Carapax loevis, paulo nitidus, antice partim leviter areolatus, areolis 2 M,
8 L, 6 L, posticé vix circumscriptis ; fronte fere recto, non emarginato,
margine antero-laterali leviter 3—4-lobato, lobvs subtriangulatis, angulo
orbitali externo non salicnte.  Pedes anticy subcequit, inermes, fere laves
(subtilissimé corrugata), manu bene cristatd, digito mobili suberistato
et dente basalt magno carente. Pedes 8 posticy bene cristati, fere nudy,
marginibus integris, apice margineque inferiore articult 5t brevissime
hirsuto-villosis, tarso supra infraque etiam villoso.

Carapax smooth, a little shining, anteriorly in part faint areolate,
arcolets 2 M, 5L, 6L, hardly circumseribed behind; front nearly
straight, not emarginate, antero-lateral margin faint 3-—4-lobed,
lobes subtriangulate, outer orbital angle not salient. Anterior feet
subequal, unarmed, nearly smooth (very minutely corrugate); hand
neatly cristate, moveable finger suberistate, not having a large
inner tooth. Eight posterior feet neat cristate, nearly naked,
margins entire, apex and under margin of fifth joint very short
hirsute, villous, tarsus above and below villous.

Plate 8, fig. 4 a, male, enlarged three diameters; b, abdomen of
male.

Feejees or Tongatabu.

Length of carapax of male, 3-2 lines; greatest breadth, 5 lines;
ratio of length to breadth, 1:1-56. The areolets 2 F are distinct,
also the anterior or outer limits of 1 M, 2L, 4 L; 2L and 3L are not
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separated, and the posterior limits of the areolets are indistinct. The
legs are smooth and shining, not at all granulous. Under the micro-
scope, the hand and carpus appear a little corrugate. The apex of
the fifth joint of the eight posterior legs has a triangular surface,
which is very short hirsute. The first of the four lobes of the antero-
lateral margin has a nearly straight outline, and is but faintly sepa-
rated from the following, the others are very low triangular.

XANTHO SUPERBUS.

Carapax paulo convexus, anticé sed norn medio areolatus, areolis 3 M,
4 M, 5 L, 6 L fere coalitis et posticé vix circumscriptis, sulcts anterior:-
bus villosis ; fronte paulo sinuoso, emarginato; margine antero-lateralt
crassé 4-dentato, dentibus duobus anticis subrotundatis.  Pedes cristati,
many extus subseriatim minuté tuberculatd, supra valde cristatd ;
pedibus posticis margines densé hirsutis, tarso villoso.

Carapax but little convex, anteriorly areolate but not at middle,
areolets 8 M, 4 M, 5L, 6 L, almost coalescent and posteriorly hardly
circumseribed, anterior sulei villous, front a little sinuous, emar-
ginate; antero-lateral margin coarsely four-toothed, two anterior
teeth subrotund. Feet cristate; hand externally subseriately small
tuberculate, above strongly cristate; posterior feet with the margins
densely hirsute, tarsus villous.

Plate 8, fig. 5 a, female, natural size ; b, abdomen.

From Raraka Island, Paumotu Archipelago.

Length, thirteen lines; greatest breadth, twenty-one lines; ratio of
length to breadth, 1:1-:6. Colour of carapax, large vermilion
blotches neatly shaded on a whitish ground; anterior margin and
parts of the antero-lateral bluish purple; upper margin of joints of
legs in part bluish purple, and the rest of the legs clouded with Ver-
milion and flesh-red; fingers brownish black. The areolets 1 M and
2M are united, and the anterior margin-is abrupt, the furrow or
surface just anterior being villous; but posteriorly the areolet 2 M is
lost, and the same is true of 5L, 6 L, which are in one. 4 L is distinet
and prominent; and 2L, 3L, are united. The outer surface of the
hand is imperfectly beaded in lines. The hairs of the legs are yellow.
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2. Pedes 8 postict non cristati.
X ANTHO DISPAR.

Carapax fere planus, ellipticus, latere rotundatus, non nitidus, anticé non
bene areolatus, prope marginem impressus, margine antico areolarum
1 M, 2 M paulo impresso, lineis duabus regionem antero-lateralem inter-
secantibus ; fronte fere recto, non producto, margine antero-lateral
crassiusculo, subacuto, fere integro, levissimé trilobato, lobo antico
(D, E, N respondente) plus duplo longiore quam secundus (T'), an-
gulo post-orbitalt non saliente. Pedes antici valde inequi, manu supra
laté rotundatd, corrugatd et partim granulosd, digito mobili non cana-
liculato, dente magno basali. Pedes 8 postici breves, subnudr, articulis
4to bto supra granulosis, bto tarsogque minuté villosis.

Carapax nearly flat, elliptic in outline, surface not shining, sides
rounded, anteriorly not distinctly areolate, but with impressions
near the margin, anterior margin of areolets 1 M, 2M a little im-
pressed, two elevated lines cross the antero-lateral region; front
nearly straight, not produced; antero-lateral margin rather stout,
subacute, nearly entire, very faintly trilobate, anterior lobe (corre-
sponding to D, E, N), more than twice as long as the second, post-
orbital angle not salient. Anterior feet very unequal, hand broad
rounded above, corrugate and somnewhat granulous, moveable finger
not channeled, having a large basal tooth. Kight posterior feet
short, nearly naked, fourth and fifth joints granulous above, fifth
and tarsus minutely villous.

Plate 8, fig. 6 a, female, enlarged two diameters; b, front view of
part of front; ¢, side view of large hand; d, abdomen of female.

Rio Janeiro?

Length of carapax of female, five and a half lines; breadth, eight
and one-fourth lines; ratio of length to breadth, 1:1-5. This species
is near the planus; but the front is not projecting and is far more
inclined; the outline is more elliptical; the fourth joint of the eight
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posterior legs is not naked on its lateral surface; the carpus and hand
have an uneven surface; the margin just posterior to the orbits is
very thick; and the antero-lateral region is crossed by two lines
slightly raised. These lines last alluded to, run from the emargina-
tions separating the lobes of the margin, and pass inward and a
little forward with a curve; the anterior is the front margin of areo-
lets 2L, 3L united, and the posterior, the same of 5L. Part of the
outline of 2M is distinct. The fingers of the small hand are quite
long and slender. The third joint of the outer maxillipeds is shorter
than wide. The front as seen in a vertical view is but very slightly
sinuous.

In the X. Gaudichaudii, according to Milne Edwards, the distance
between the orbits is very small; and in his figure (D’Orbigny’s S. A.
Crust., pl. , fig. 4), the distance is about two-ninths of the whole
breadth; while in the species herc described it is nearly one-third.
From the X. punctatus it differs in the hands not being smooth.

X ANTHO MINOR.

X. parvulo affinis. Carapax antice areolatus, areolis leviter elevatis
2M, 3M, 5L, 6L postice circumscriptis, 2M cum rugd transversim
divisd ; fromte fere recto, leviter emarginato; margine antero-laterali
tenut, 4-dentato, dentibus tribus posticis subtriangulatis. Pedes antict
mediocres, carpo manuque supra paulo granulosis, manu extus leviter
granulato-costatd et supra sulcatd, digito mobili cum dente magno
basali non armato. Pedes 8 postict sparsim-pubescentes.

Near X. parvulus. Carapax antcriorly areolate, areolets slightly
raised, 2M, 8 M, 5L, 6 L circumscribed behind; antero-lateral mar-
gin thin, four-toothed, three posterior teeth subtriangular. Ante-
rior feet of moderate size, subequal, carpus and hand above slightly
granulous, hand exteriorly faiut granulato-costate, and above sul-
cate, moveable finger not armed with a large basal tooth. Kight
posterior feet sparsely pubescent.

Plate 8, fig. 7, female (with eggs), enlarged four diameters.

Probably from Madeira; possibly the Cape Verdes.
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Length of carapax, 21 lines; greatest breadth, 3-1 lines; ratio of
length to breadth, 1 :1-48. This species has the transverse linings of
the parvulus, arising from the very thin trenchant or harsh edge
bounding or crossing transversely some of the areolets. But the form
is narrower, and more convex; the antero-lateral teeth are somewhat
peculiar, and the hands are also different, besides wanting the
large basal tooth of the moveable finger. The female, although so
small, is well furnished with eggs, proving that it has nearly or quite
its adult size. The fifth joint of the eight posterior legs is not pro-
perly hirsute on both margins, as in the parvulus.

XANTHO PARVULUS (Fabr.), Edwards.
Cape Verdes.

The following are the characters of the specimens referred to this
species. Length of the carapax of a male, five lines; greatest breadth,
seven and two-thirds lines; ratio of length to breadth, 1:1:53. Front
nearly straight, emarginate. Carapax not shining, anteriorly areolate,
but areolets slightly prominent, and 2M, 3M, 5L, 6L, hardly dis-
tinet posteriorly, or altogether indistinct. Surface of areolets with
some interrupted transverse lines, like the anterior edges of the arco-
lets. Antero-lateral margin thin, four-toothed or lobed, corresponding
to D, E, N, T, S; the first lobe most elevated in its posterior half and
rounded, and its inner angle (at the orbit) not salient; second lobe
truncate; third, subtriangular, but the posterior side much the longer;
fourth, more dentiform and narrower; all the lobes having the surface
somewhat granulous or uneven in surface, as seen under a lens.
Hand rounded above, surface faintly corrugate or uneven under the
mieroscope, and the same is true of the carpns; outer surface not at
all costate. Moveable finger not channeled, and having in both sexes
a large oblique basal tooth. Posterior eight legs rather slender,
fourth joint somewhat hirsute above, fifth hirsute above and below,
tarsus hirsute.

Cancer parvulus, FABR., Ent. Syst., ii. 451.
Xantho parvulus, Epw., Crust., i. 395.
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X ANTHO FLORIDUS, Leach.
- Madeira.

The areolets are distinct over the anterior part of the carapax.
1 L, however, is wanting or nearly so, 2L, 3L, are coalesced, and 1M,
2 M, are hardly separated. 2M is simple. The teeth are the normal
_ ones, E, N, T, S; the outer angle of orbit (D) is not raised into a tooth.
A good figure of this species is given in Bell’s British Crustacea, p. 51,
and another in Edwards’s Illust. Cuv. Crust., P1. 11 bis, f. 3.

XANTHO PLANUS (Edw.)

Valparaiso.

Colour of specimens a dull brownish purple, at times spotted with
white or yellowish white posteriorly. None of the regions of the
carapax are distinct, yet a faint outline of the medial may be per-
ceived. The lateral tooth of the carapax is S, and another less dis-
tinet is T'; a faint fissure anteriorly separates the regions of E and N,
but there is no mark between D and E; and D itself is not at all
projecting.

Length of carapax of a male, two inches and eleven lines; greatest
breadth, four inches and three lines; ratio of length to breadth, 1:1:46.
In another male, length, one and thirteen-sixteenths inches; greatest
breadth, two and thirteen-sixteenths inches; ratio, 1:1:55. In a
female, length, two and five-sixteenths inches; greatest breadth, three
and a half inches; ratio, 1:1:51. p

X planus, M. EpwArps, Hist. Nat. des Crust., i. 897, and Crust., D’Orbigny’s S.
America, 14, pl. 6, fig. 1.
XANTHO ORBIGNYI,

Callao, Peru.

Length of carapax of a female, one and seven-sixteenths inches;
greatest breadth, two and one-sixteenth inches; ratio of length to
breadth, 1:1-43. The areolation is rather faint, yet the medial
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region may be distinguished. In the figure in D’Orbigny’s Crustacea
of S. America, the margin appears to be reflexed, which is not the fact
with the species. The front is two-lobed, with each lobe emarginate
or bidentate. The antero-lateral margin consists of ten teeth, the
two preceding the last being partly double (or nine, considering the
last three as double). The last is the fifth normal (or S). The
species is remarkable for the unusual length of the third joint of the
outer maxillipeds, the apex being prolonged forward and narrowing.
In our specimen—a dried, weathered one—the first joint of the outer
antenng does not reach the front, and is like that of Pseudocarcinus.

X. Orbignyi, M. Epwarps and H. Lucas, D’Orbigny’s Crust. 8. A., 14, pl. 7, fig. 1.

SuBcENUS PARAXANTHUS, Lucas.

If the group Paraxanthus is retained as distinet, the following spe-
cies should be referred to it. It has the horizontally-produced front,
the rounded and expanded sides, the narrow abdomen, and the short
antennary joint of the typical species of Paraxanthus.

PARAXANTHUS SEXDECIMDENTATUS (Edw. and Lucas), Dana.
Callao, Peru, or Valparaiso.

Length of carapax of a male, one inch five lines; greatest breadth,
two inches; ratio of length to breadth, 1:1-41. The areolets are
about as distinct as represented in the figure of Efisus levimanus
(PL. 10, fig. 1), and are wholly misrepresented in the figure in D'Or
bigny’s work. The nine teeth of either margin of the carapax (eight
exclusive of the orbital), correspond normally as follows: the eighth
to S; the seventh and sixth to T; the fifth and fourth to N; the
third and second to E; and the first or orbital is D. This arrange-
ment is apparent, as in other cases, from their position with reference
to the areolets 2L, 3 L, 4 L, adjoining. The ninth tooth is a posterior
one (s), and the species thus approximates in form to some Cancers.

Xantho sexdecimdentatus, M. EpwarDs and H. Lucas, in Crust., D’Orbigny’s S. A.,
15, pl. 7, £. 2.
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Susgenus EUXANTHUS.

Xantho affinis. Articulus antennarum externarum primus orbite fis-
suram ad swmmum tmplens, cavitate in ejus apicis latere antico articu-
lum proximum gerente. Margo antero-lateralis sub orbita anticé pro-
ductus.

Near Xantho. The first joint of the outer antennae quite filling the
orbital fissure, and a cavity in the anterior side of the apex bearing
the next joint. Antero-lateral margin continued forward beneath
the orbit.

The orbital fissure occupied by the basal joint of the outer antennee
is quite filled with this joint, and the summit of the joint, instead of
giving insertion to the next joint from near its middle, has a cavity
in the anterior margin, from which the second joint of the antenne
proceeds, and in the two species observed, this second joint scarcely
projects above the outline of the eavity. In one species this cavity is
elongated towards the orbit, and is scarcely separated from it, while
in the other it is nearly circular, and is wholly separated from the
orbit. The hands are equal, and rather small.

FuxANTHUS SCULPTILIS.

Carapazx anticé posticéque profundé aveolatus, areold 2 M bipartité ejus
partibus transversim subdivisis, totisque areolis plus minusve rugatis
aut incisis ; fronte inter-antennali bilobato, paulo promenente, mar-
gine orbitee sub antenna saliente; margine antero-laterali 6-T-dentato,
dentibus sat crassis, pyramidicis, obtusis. Pedes antici cqui, carpo
crassé modoso, many, supra tuberculatd, extus costatd, digito mobili
supra denticulato. Pedes postici mediocres, articulo tertio granuloso,
4to bto supra rugatis aut tuberculosis, tarso villoso. Abdomen walde

areolatum.

Carapax anteriorly and posteriorly profound arcolate, arcolet 2 M
44
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bipartite, its halves transversely subdivided, and all the areolets
more or less rugate or incised; inter-antennary front 2-lobed, little
prominent, margin of orbit below the antennz salient; antero-
lateral margin 6-7-toothed, teeth rather stout, subpyramidal, ob-
tuse. Anterior feet equal, carpus coarse nodose, hand tuberculate
above, costate without, moveable finger denticulate above. Poste-
rior feet of moderate size, third joint granulous, fourth and fifth
joints rugate above or tuberculous, tarsus villous. Abdomen strongly
areolate.

Plate 8, fig. 8 a, animal, natural size; b, front view of base of outer
antenna and eye; ¢, view of orbit seen perpendicularly, and showing
sumimit of base of antennge; d, hand, natural size.

Feejees, or Tongatabu.

Length of carapax of a female, eleven and a half lines; greatest
breadth, seventeen and a half lines; ratio of length to breadth, 1:1:52.
The furrows of the surface are deep, and the whole earapax has a
rough look. A male in the collections is a little smaller, measuri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>